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NEW YORK, JUNE, 1895. 





EDITORIAL NOTES. 





Tue editor of the American Machinist has been conferring 
with ‘fa prominent engineer,’ who says that a dificulty with 
a steam engine is to keep the cylinder hot, and, with a gas en- 
gine, to keep it cool. He therefore proposes to combine the 
two—the gas-engine cylinder to heat that of the steam engine, 
and the latter to cool the former. This recalls the scheme of 
anembryo civil engineer who observed that the top member 
of a suspension bridge was in tension, and that of a bow-string 
girder in compression. He therefore proposed a combination 
of the two principles, whereby the strains on the top member 
of the one would neutralize those on the other, and thus both 
could be dispensed with, and he would have a bridge with a 
lower chord alone. Z’hat bridge has never been built. How 
would it do to mix the exploded gases with the steam between 
the high and low-pressure cylinders of a compound engine ? 





ENGINEERING papers in this country are discussing the sub- 
ject of standard sizes for publications, and various recommen- 
dations are being made. Thus far the Master Car-Builders’ 
Association is the only one of the technical organizations which 
has taken action thereon. The sizes they have recommended 
are published in each number of the AMERICAN ENGINEER in 
our review department. No good reason is apparent why all, 
or at least most, books should not be made of standard size. 
To accomplish this, the publishers should be called into con- 
ference. It is being discussed in English papers as well as 
here, and evidently the subject is one of international interest 
and importance. Mr, Oberlin Smith recently, in a letter to 
the American Machinist, recommends that a 24 X 36-in. sheet 
of paper be taken as the basis of a system, and that its sub- 
divisions into halves, quarters, eighths, etc., be adopted as the 





standards of size. This would give 24 x 36in., 12 X 18 in., 
9X 12in.,6 X 9 in., 44 X 6 in., 3 x 44 in., 24 X 8 in., 
14 X 2} in., and 14 X 14 in. 

If the covers of books were made of these sizes their projec- 
tion beyond the leaves would allow for trimming. The Libra- 
rians’ Association would seem to be the parties to take the 
initiative in this matter so far as it relates to publishing busi- 
ness, 





Some time ago Captain H. Riall Sankey presented a paper 
ata meeting of the British Institution of Mechanical Engi- 
neers. This paper was then discussed, and at a more recent 
meeting the subject was reintroduced by the author of the 
paper. He then endeavored to show that, although for many 
purposes the popular verdict in favor of variable expansion 
governing may be accepted, yet its advantages are commonly 
much overrated, while in some cases it has no advantage 
whatsoever. A number of other members took part in the 
discussion, which revealed a great difference of opinion. Mr. 
Joy, the inventor of the valve-gear which bears his name, re- 
ferred to the performance of some seven or eight locomotives 
running at from 50 to 52 miles an hour, the conditions in each 
case being even. Premiums were offered to those drivers 
who secured the best results, One set of men worked entirely 
on expansion—to the highest poimt of expansion ; another set 
worked largely on throttling. The results came out almost 
identical. He believed that a judicious combination of the 
two methods, especially in electric-light engines, was to be 
preferred, and he anticipated that they derived the best results 
partly by throttle-valve and partly by expansion governing. 

Professor Barr opined that the paper would afford a start- 
ing-point for many interesting experiments, stated that the 
right way to make trials was not to try an engine governed 
by a throttle-valve against’ a motor controlled by automatic 
expansion. The correct method was to take one engine and 
drive it neither with automatic expansion nor with throttling, 
but to drive it with a constant load upon the brake, and to 
make a series of experiments on the engine with the stop-valve 
throttle and the brake load adjusted accordingly. 
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COMPOUND LOCOMOTIVES. 








In another part of this number of the AMERICAN ENGINEER 
a report is published of the meeting of Mechanical Engineers, 
which was held on the evening of May 8, at which the subject 
for consideration was the much-disputed advantages and dis- 
advantages of compound locomotives. Two very interesting 
papers were read, one by Mr. F. W. Dean, of Boston, and the 
other by Mr. C. H. Quereau, both of whom have had much 
experience with this class of locomotives. The authors of the 
papers and those who took part in the subsequent discussion 
—with the exception of one mechanical agnostic—were advo- 
cates of that kind of locomotives. As some one remarked, the 
meeting, to a very considerable extent, was a ‘‘ compound love- 
feast.” The proceedings and the arguments advanced re- 
vealed, though, what is very well known to all who have in- 
vestigated the subject, that there is still a very great difference 
of opinion on this important subject among those who have 
the most abundant opportunities of getting information. The 
advantages and disadvantages of compound and simple loco- 
motives were, however, set forth by the different writers and 
speakers in such a way as to permit of enumeration. This we 
will attempt to do, and will designate the various reasons for 
and against compound locomotives by letters, for convenience 
of later discussion. The advantages of compound locomotives 
as recited in the papers and discussion were as follows : 

(a) Steam can be used more expansively. 

(0) Higher steam pressure may be more advantageously util- 
ized. 
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(c) Less wire-drawing of steam, because expansion is secured 
with a later cut-off. 

(d) Cylinder condensation is diminished by reducing the 
range of temperature in the cylinders. 

(e) Reheating of steam, and re-evaporation of its moisture by 
the waste gases is possible between the high and low-pressure 
cylinders. 

(f) Steam which leaks through the piston and valve of the 
high-pressure cylinder is worked expansively in the second 
cylinder. 

(g) Steam re-evaporated near the end of the high-pressure pis- 
ton’s stroke, too late to work expansively in a simple engine, is 
utilized in the low-pressure cylinder. 

(h) Greater economy in the generation of steam, resulting 
from a lessened steam consumption, and consequent lower rate 
of evaporation. 

(t) Reduced cost of boiler repairs, due to a lower rate of 
evaporation. 

The disadvantages may be enumerated as follows : 

(m) Back pressure on the high-pressure piston, which reduces 
the maximum rotative effect which can be exerted by a piston 
of a given size. That this is a disadvantage is shown by the 
fact that, in order that compound locomotives may be able to 
start and pull a maximum load, the compound principle must 
be abandoned temporarily, and such engines are worked by 
single expansion when they are required to exert their greatest 
power. 

_({n) Reduction of steam pressure in passing from the high to 
the low-pressure cylinders. 

(0) Excessive compression in high-pressure cylinders, 

' (p) Greater heat radiating and absorbing surfaces in the cyl- 
inders. 

(g) Increased weight of cylinders, pistons, intercepting 
valves, steam pipes, reheaters and their connections. 

(r) Additional complexity in these parts. 

(8) Greater weight of reciprocating parts with corresponding 
difficulty in balancing the engine, unless four cylinders are 
used, and their pistons are made to balance each other. 

(t) In the case of two-cylinder engines, unequal pressure on 
the pistons on the two sides of the engine and consequent wear 
of wheel flanges on one side. 

(uw) Greater total first cost. 

(v) According to Mr. Nichol the ‘‘ compound engine re- 
quires a great deal more care given to important details, and 
more attention in its repairs, in keeping in order, and probably 
considerably more expense than the simple engine.”’ 

(w) According to the same authority, ‘‘ it requires a great 
deal more care and skill in running . . . and the simple en- 
gine requires less knowledge to understand.”’ 

Increased cost of repairs is also alleged for the compound 
engines ; but that is a consequence of some of the above ele- 
ments, and will not now be taken into account. 

If, then, we could assign values to all these elements of ad- 
vantage and disadvantage, obviously the solution of the prob- 
lem would be very simple. Unfortunately this is not now pos- 
sible, but it may facilitate an estimate of their value to con- 
sider them separately. 

It may be stated as a rough but, for the present purpose, a 
sufficiently accurate estimate of the fuel expense of locomo- 
tives the country over, that they each burn about $2,500 worth of 
coal per year in those regions where coal does not cost more than 
from $1 to $1.50 per ton. If, now, we take Mr. Quereau’s esti- 
mate of a saving of 15 per cent. under ordinary circumstances, 

afbtetdtetftg+h+i = $3v, 
and, according to Mr. Dean, the sum of these quantities is 
greater than $750. Of course these values would be increased 
in sections of the country where coal costs more than $1.50 
per ton. But even if the estimates of annual saving are equal 
to these sums, we still must determine the value of. 


SPe Tere rere te +trerers. 





If this exceeds $375 it will more than neutralize Mr. Quereau’s 
estimated saving ; and if the aggregate is more than $750, Mr. 
Dean’s economy vanishes. While recognizing the great differ- 
ence in the amount of saving attributed to the compound prin- 
ciple in locomotives by the authors of the two papers which 
were read at the meeting referred to, the correctness of their 
deduction will not now be questioned, excepting so far as they 
have been attributed to causes not included in that principle ; 
the question which will be considered here is whether a sav- 
ing of 15 or of 80 per cent. of fuel is sufficient to compensate 
for the disadvantages which have been enumerated. 

The obviousness of the disadvantage designated by (m)—that 
is, the back pressure on the high-pressure piston—has perhaps 
blinded some and prevented them from recognizing its impor- 
tarce, just as we do not see the magnitude of an object which 
is held close to our eyes. To reduce the question to its sim- 
plest elements it will be supposed that the high-pressure cylin- 
der on a two-cylinder compound locomotive is the same size as 
the cylinders of a simple engine, and that in starting steam is 
admitted during the full stroke of the piston ; obviously if the 
exhaust discharges into a receiver of the same size as the high- 
pressure cylinder, the back pressure will be half that on the 
other side, and the tractive effort which can be exerted by 
that piston will be only half that which could be exerted by 
that piston if the steam was freely discharged into the atmos. 
phere as it is by asimple engine. To get over this difficulty, 
one of three expedients must be adopted—higher steam press- 


}ure or high-pressure cylinders larger than those required for 


simple engines must be used, or, while the engine is exerting 
its maximum power, the compound principle must for the time 
being be abandoned. Obviously a simple engine can be made 
to exert its maximum power with greater facility than a com- 
pound engine can—a matter of great importance in a locomo- 
tive. Obviously, too, the conditions which exist with a ma- 
rine or a stationary engine having a nearly constant load are 
very different from those prevailing in locomotive service, in 


which the power to be exerted varies from nothing to the 


maximum effort which the engine can exert. 

(n) The reduction of steam pressure between the high and 
the low-pressure cylinders Mr. Dean says in some instances 
is 30 per cent , and in well designed engines only 8. In sim- 
ple engines it is nét. 

(0) Excessive compression in high-pressure cylinders is due 
to the fact that the enclosed steam has a greater tension on a 
compound engine than it has on a simple one, although the 
period of compression may be shorter in the one cylinder than 
it is in the other. 

(p) The increase of heat radiating surface in the cylinders of 
a compound engine is an obvious consequence of their larger 
size. The same thing (g) is true of their weight. The latter 
increase would give a simple locomotive an obvious advantage, 
inasmuch as it would permit the excess of weight in cylinders, 
etc., to be put into the boiler or other parts of the simple en- 
gine. By this expedient the simple engine would have an ad- 
vantage which is inherent in that system. 

(r) The complexity of the compound engine, whatever it 
may be, obviously is to the extent to which it exists a disad- 
vantage, the effect of which would be greater cost of repair 
and a diminution of service of the engine. 

(s) The evil of increased weight of reciprocating parts now 
needs no comment, and so far no advocate of the compound 
system has claimed that they can be made as light for big cy- 
inders as they can be for little ones. 

(t) The unequal wear of flanges has been observed on some 
two-cylinder compounds, Whether the evil is inherent in that 


plan of an engine or a defect in the design of those on which 
it was observed there are perhaps now no certain means of 
knowing. ; 

(u) The greater first cost of compound locomotives is a fact 
which cannot be ignored, and in no case has their cost been 
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reduced to that of a simple engine of corresponding capacity. 
The disadvantages designated by (0) and (w) are also impor 

tant, and mean that more care and cost must be expended on 
compound than on simple engines. This represents money, 
and probably with a given amount of skill and expenditure 
such engines would not be in service as many days in a year 
as simple engines. 

With reference to the advantages of reheating, which Mr, 
Dean has so skilfully applied to his compound engine, it is 
doubtful whether it can be claimed as an advantage of the 
compound system, as it is quite possible to superhest the steam 
of simple engines, and the results would be substantially the 
same. A reheater and a superheater are substantially the same 
thing. Doubtless the application of a feed-water heater would 
increase the economy of compound locomotives, but it would 
hardly be fair to claim whatever gain resulting therefrom for 
the compound system, as feed-water heaters may be just as 
advantageously applied to simple engines as to those of the 
compound type. 

It is admitted, too, that many compound locomotives have 
been built which were badly designed, and that the system 
should not be judged by the failures, but by the successes. 
It would not be wise either to come to any final conclusions 
with reference to the relative advantages of the two types 
of engines from the experience of the past alone. It is but 
probable that in a new departure as radical as that which is 
involved in the construction of compound locomotives the 
highest degree of success should be reached with the first 
experience, and the failure of some badly designed locomotives 
built on this system is by no means conclusive. Evolution 
and development will be required here, as it ‘is in all other 
advancement. But, on the other hand, it is folly to close our 
eyes to the difficulties which must be met, and it certainly 
would be unwise to delude ourselves by facts which are not 
true and arguments which are fallacies. 

It is to be regretted, we think, that the committee on loco- 
motive tests appointed by the Master Mechanics’ Association 
laid out such an extended, pretentious and expensive plan as 
they did, and which involved the expenditure of a large 
amount of money, which it was impossible to obtain in the hard 
times which are behind us, and which are improving so slow- 
ly. A simple coal test would be possible on almost any road, 
which would throw light on this much-disputed subject, 
and which would not cost more than a few hundred dollars, 
Let the committee appointed to conduct the test select the best 
compound and the best simple engine of like class and weight, 
and arrange to haul trains on some road where there would be 
little likelihood of delays. Let them begin with a light load, 
and gradually increase it from day to day, and weigh the coal 
and trains accurately, being careful that the same quality of 
fuel is used on eachengine. It would be important, of course, 
that the very best simple engine should be tested against the 
best compound ; not, as has so often been the case, a good 
compound againsta poor simpleengine. The tests to be made 
under the general direction of the committee, they to employ 
a competent person to conduct them. It would interfere but 
little with the traffic of a road, and a few hundred dollars 
would cover the cost. The use of dynamometers, pyrometers, 
thermometers, calorimeters, revolution-counters, indicators, 
and other scientific instruments of high degree could be deferred 
until after the important fact was ascertained which engine 
was the most economical in coal. All that would be required 
would be to weigh it and weigh the trains and record the time, 
leaving other and more highly scientific observations for future 
tests. If the committee should have such a series of tests made, 
and make a clear and intelligent report thereon, and then indi- 
cate what further tests it would be profitable to make, proba- 
bly there would then be no trouble in getting the money re- 
quired ; but it was not unnatural, when one roving compound 
committee applied to railroad companies for a sum as large 





as $15,000, to be expended by another similar committee 
whose measure of responsibility for the expenditure was not 
very definitely stated, it was but natural that the purse- 
strings of the railroad companies should be tightened and the 
committee turned away moneyless. What is wanted is a little 
money, a great deal of intelligence, and more light on this 
disputed question. 
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NEW PUBLICATIONS. 








History OF THE RENSSELAER PoLyTEcHNICc INSTITUTE, 
1824-94. By Palmer C. Ricketts. New York : John Wiley & 
Sons. 193 pp., 54 X 8} in; $3. 

The Rensselaer Polytechnic Institute, Mr. Ricketts tells us 
in his preface, was *‘ the first school of science and the first 
school of civil engineering to be established in any English- 
speaking country. The history of this institution will there- 
fore be of very great interest, especially to the many graduates 
of that school. The book before us has evidently been pre- 
pared with a great deal of care, is well printed in large, clear type, 
and quite fully illustrated with portraits of the founders and 
views of the inside and outside of the buildings, students at 
work, apparatus used, etc. A list of names of trustees, in- 
structors and graduates, and a good index completes the vol- 
ume, 





Duty TRIAL OF A PUMPING ENGINE FOR THE LOUISVILLE 
WatTeR Company, Louisville, Ky. Built by the I. P. Morris 
Company ; Owned and Conducted by the William Cramp & 
Sons’ Ship & “~— Building Company. Philadelphia: 63 
pp., 54 X 9 in. ; 4 folded plates. 


This oe yee is a reprint of a report of a contract trial of* 


engine No. 8, made by Dexter Brackett and F. W. Dean to 
the Louisville Water Company, and also two papers read b 

Mr. Dean before the American Society of Mechanical -Engi- 
neers at their meeting last December. One of these was on a 
trial of the same Leavitt Pumping Engine at Louisville, Ky., 
and the other of a compound engine built by the Wheelock 
Engine Company, of Worcester, Mass., for Messrs. B. B. & 
R. Knight, of Providence, R. I. The discussion on the latter 
paper is also given. As these papers have been published in 
the Transactions of the society, an extended review is not 
called for. The report and papers are, however, put in con- 
venient form for reading and reference, although some more 
satisfactory engravings of the Louisville engine would be most 
desirable. 





Tue Sume-RuLteE: A Practical Manual. By Charles N. 
Pickworth. New York: D. Van Nostrand Company. 56 pp., 
5 X 7 in. ; 80 cents, 

This little book is intended to explain the principles and uses 
of the Gravét or Mannheim type of slide-rule, which has been 
in general use in Germany and France fora long time, although 
it is but little known to English-speaking engineers. Probably 
to most engineers and mechanics the slide-rule is a mystery ; 
but if what those who understand how to use it say is true, it 
can be made a valuable adjunct of any engineer’s equipment. 


The slide-rule, the author says, ‘‘ may be defined as anin- . 


strument for mechanically effecting calculations by logarithmic 
computation. By its aid various arithmetical, algebraical, and 
trigonometrical processes may be performed with ease and 
— the results obtained being sufficiently accurate for al- 
most all practical requirements.”’ 

The principles and construction of the instrument are first 
described very concisely and clearly, and its application to the 
solution of various arithmetical and other mathematical prob- 
lems is shown. Probably most persons who have never given 
the subject attention will be surprised at the variety of opera- 
tions which can be performed with a slide-rule. Besides ordi- 
nary arithmetical calculations a number of problems in men- 
suration are given, which can be quickly solved by this means. 
A few examples of other problems will indicate the variety of 
uses to which it can be put. Among them are the following : 

To find the weight in pounds per lineal foot of square bars 
of metal. 

Set index B to weight of 12 cub. in. of the metal on A, and 


over the side of the square in inches on C read weight on ~ 


pounds on A. 
To find the a force of a revolving mass in pounds. 
Set 2,941 on B revolutions per minute on D ; bring cursor to 
weight in pounds on B ; index of B to cursor, and over radius 
in feet on B read centrifugal force in pounds on A. ~ 
Given the stroke and number of revolutions of an engine per 
minute, to find the piston speed. 
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Set stroke in inches on 0 to 6 on D, and over number of 
revolutions on D read piston speed in feet per minute on 0. 

The application of the slide-rule to the solution of problems 
relating to steam boilers, speed ratios of pulleys, etc.,.belts 
and ropes, spur wheels, screw cutting, strength of shafting, 
moments of inertia, hydraulics, electrical engineering, and a 
variety of trigonometrical calculations are described. 

To our younger readers the book may be commended ; and 
it is evident that comparatively little study of it will give 
them an additional equipment which would materially add to 
their capacity for usefulness. 





Nystrom’s PocKETBOOK OF MECHANICS AND ENGINEERING. 
Revised, Corrected and greatly Enlarged, with Addition of Origi- 
nal Matter. By William Dennis Marks. Twenty-first Edition 
further Revised and Corrected by Robert Grimshaw. Phila- 
delphia : J. B. Lippincott & Company. 675 pp. 4 x 64 in. 

As this is the twenty-first edition of this book, it may now 
be said to be of age. At any rate, a book which reaches a 
twenty-first edition must have merits which few books have. 
It is, however, about as difficult to point out these as it is to 
review a dictionary. One ge merit which it has is a good 
index, which, of course, is doubly essential in a book of this 
kind. In the printing of the book, however, the publishers, it 
is thought, have hardly maintained the high standard which 
usually characterizes their work. Take, as an example, page 
34. The plate from which this was printed is decrepit, and 
the press-work would do discredit to a country office. Some 
of the engravings, too, ought to be replaced with new ones. 
In these days of cheap engraving there can be no sufficient ex- 
cuse to use ancient illustrations ina book of this kind. It may 
also be remarked that the locomotives and cars illustrated on 
page 157 are superannuated. 

Probably there is no part of a book of this kind which the 
users of it will refer to oftener than to the tables of circumfer- 
ences and areas of circles. These tables in the book before us 
are combined in one. In most other similar books the circum- 
ferences and areas are given in separate tables. The columns 
of circumferences are headed with a circle, the inside area of 
which is unshaded, while the columns of areas have circles at 
the top which are shaded. A glance at the heading thus indi- 
cates at once whether the column contains the circumferences 
or areas of circles, and thus prevents errors, which have some- 
times been productive of serious results. The whole book is 
very conveniently arranged for reference, and doubtless many 
to whom ‘‘ Nystrom” has been a constant companion for many 
years will welcome this volume in a new dress. 





Tae ScREw PROPELLER AND Martine Proputsion. By I. 
McKim Chase, M.E. New York: John Wiley & Sons, 53 
East Tenth Street. 8vo, cloth, pp. 228, $3. 


It is refreshing toa marine engineer of the old school to 
open the pages of this book and find these important subjects 
of his profession clearly and conclusively treated, without the 
use of fatiguing formule of the higher mathematics that are 
so formidable an obstacle to the class of students to whom this 
book will be of most value. 

The author has had a wide experience in the laying out and 

_construction of screws, and he gives to the reader the results 
of this experience in a manner as plain and practical as the 
conventional pike-staff. He carries his subjects far beyond 
this, however, and discusses thoroughly the principles that 
underlie the action of the screw. 

He ventures into no speculations based on theories, but gives 
a very complete réswmé of the conclusions of the best reasoners 
on the subjects of which he treats. In the. preface to his 
second volume, Isherwood says: ‘‘ The whole science of en- 
gineering rests simply on direct facts.”’ 

In no part of marine engineering is this more true than of 
the screw propeller. All improvement in the efficiency of this 
instrument has been brought about by processes purely tenta- 
tive ; it has been a long succession of trying, of essaying. 

Our author agrees in this when he says: “‘ The best that can 
be done is to observe the practical results of screws in actual 
operation, and to follow the dimensions of those which give 
the best results under the nearest conditions to those to which 
the one under consideration is to be subjected.’”’ These re- 
marks, however, need not be understood as denying “‘ the util- 
ity of well-framed hypotheses, which is very great when they 
are applied with sagacity and controlled by caution.”’ But 


well-digested data seems to be the only sure guide in the de- 
signs of screws ; and unquestionably a very large majority of 
those in use were absolutely so designed. This should not 
deter the student from a study of principles ; a knowledge of 
them will enable him to arrive at sound conclusions from col- 








lected data, and prevent his ploughing in over-garnered fields, 
which have never grown anything but weeds. The author 
gives the results of performance of the screws of a large num- 
ber of naval vessels, going as far back as the case of the Jris 
(whose vagaries of performance puzzled the engineers of her 
day), down to those of the a of our new navy, of which 
there is very accurate and reliable record. Of the screws thus 
— to, full detailed drawings are given, as well as of many 
others. 

The elements constituting the chief resistance encountered 
in ship propulsion are discussed in a clear and simple manner, 
to which easily comprehended illustrations add lucidity. The 
peculiarities of jet propulsion are plainly set forth, and its 
limitations dpendeetcated, 

Some of the other subjects treated are: Screws of Various 
Character ; Drawings of Screw Propellers and their Construc. 
tion ; Stream Lines; the Position of the Screw ; Causes of 
Vibration ; Material best Suited for Blades, etc. In the ap- 
pendix much valuable information is given. 

We believe we risk nothing in asserting that this is the best 
practical work on the screw and the conditions that affect its 
action ever published. It will be a great aid to the student in 
marine engineering, whether he is storing up knowledge in a 
technical school, or in his own way after his day’s work is 
over. It is well printed on good paper, substantially bound, 
and all the illustrations are clear and easily understood. The 
young reader should be cautioned against an error which has 
converted ‘‘ stream lines’’ into ‘‘ steam lines.”’ 





A MANUAL oF INSTRUCTION FOR THE ECONOMICAL MANAGE- 
MENT OF LOCOMOTIVES, FOR LOCOMOTIVE ENGINEERS AND 
FrrEMEN. By George H. Baker. Chicago and New York: 
Rand, McNally & Co. 116 pp., 44 < 64 in. 

In his introduction the author of this little manual says its 
object is ‘‘ to properly instruct engineers and firemen in the 
economical management of the engines and use of fuel.” It 
belongs to that class of literature which the authors like to call 
‘ —— and which usually has some marked character- 
stics. 

It cannot be said usually that one of these is the clear ex- 
position of scientific principles. Therefore the value of such 
books is seldom found in that department, but generally in the 
directions which give the writers’ experience in doing things 
which they have been accustomed todo. The little volume 
before us is an illustration of this. The chapters on Heat and 
Combustion can hardly be regarded as models of lucidity or of 
very complete explanations of the scientific principles relatin 
to these subjects, but probably few engineers and firemen coul 
read the directions for the management of fires and running 
locomotives without being benefited thereby. 

The book has only a few illustrations, whereas it ought to 
have many, as the graphic form of instruction is generally 
more effective than that which is merely verbal. The engrav- 
ing on the cover is an illustration of this, which gives views of 
a lump of coal, actual size, weighing a quarter of a pound. 
This, it is said, represents the quantity of coal which is wsw- 
ally wasted per second when steam is blowing off from the 
safety-valve. If a mischievous boy was sitting on a tender 
and throwing off lumps of coal of this size at the rate of one 
per second, probably most observers would feel like kicking 
him. Those who are made to realize the waste from blowing 
off steam will perhaps feel a similar inclination to kick the 
fireman when the safety-valve of his engine opens, although 
it might not be so safe to gratify that inclination in the case of 
the fireman as it would be on a boy. 

The book is without an index, which, in New England par- 
lance, ‘‘ hadn’t ought to be.”’ 





Tue SrezamM ENGINE AND OTHER Heat Enaines. By J. A. 
Ewing, M.A., Professor of Mechanism and Applied Me- 
chanicsin the University of Cambridge. New York : Mac- 
millan & Co. $3.75. 


Some years ago Professor Ewing prepared the article on the 
Steam Engine for: the Hncyclopedia Britannica ; now he pre 
sents this excellent book which has been developed from the 
material then prepared. The book is naturally much more 
expanded than the encyclopedia article, and has, of course, 
been written entirely anew. It retains the combination of 
clearness and compactness found in the original article, to 
gether with a thoroughly sound treatment of the subject. In 
just 400 pages, including tables and index, there is given a dis: 
cussion of the thermodynamics of air and saturated steam ; the 
theory of the steam engine, the hot-air engine and the gas e2- 
gine ; the action of steam in the actual engine ; the effects 0 
superheating, jacketing and compounding ; methods of test 














—_ 


Or es I ES FOUTS OO 


ee 


rE wv 


7 Tea OO TF O&O 


+ & 





Vol. LXIX, No. 6.] 


AND RAILROAD JOURNAL. 





249 








ing and tests on the steam engine ; valve gears, governors, and 
the action of reciprocating parts ; steam boilers ; and forms of 
steam engines. 

f course something must be sacrificed in so compact a 
treatment of so many subjects on which many entire books have 
been written, but the choice of methods and the proportioning of 
space are met so as to give a complete and well-balanced whole. 
Adverse criticism of details must be in the main an expression 
of a difference of opinion. One may, for example, question 
the necessity of an introductory history of the steam engine 
taking some 30 pages of the volume. 

The treatment of the thermodynamics is simplified by con- 
fining it to air and saturated steam, by accepting the scale of 
the air thermometer at the outset, by assuming the internal 
energy of a gas to depend on the temperature only, and by a 
special treatment of the specific volume of superheated steam. 
All these devices are legitimate ; the only effect is to narrow 
the work ; but that is the effect desired. 

The author accepts Rowland’s determination of the mechani- 
cal equivalent of heat, namely, 778 instead of the conventional 
772, from Joule’s earlier determinations. He does not accept 
Rowland’s determination of the specific heat of water—an in- 
consistency that is not uncommon with writers on thermo- 
dynamics. Considerable use is made of the temperature- 
entropy diagram, which deserves more attention than has been 
given to it in America. 

The author gives a judicious statement of the present state 
of our knowledge of the behavior of steam in the cylinder of 
an engine and the effects of superheating, jacketing and com- 
pounding. The plain slide-valve easily receives « brief and 
yet a complete treatment ; more complicated gears like link 
motions and radial valve gears are explained only in a general 
manner. The discussion of governors gives a correct idea of 
the principles and the action of several types. A very elegan- 
treatment is given of the dynamic effect due to the reciproca- 
tion of the piston and the parts moving with it. The action 
of the connecting-rod is, however, considered too complex for 
more than a general treatment. 

It is to be regretted that the chapter on boilers does not give 
a better discussion of fuels and combustion—subjects which 
are at once important and susceptible of a clear and brief treat- 
ment. The author, however, considers the boiler only as an 
adjunct, and not improperly confines his work to a description 
of a few typical forms. 

The book is completed by a chapter on the forms of steam 
engines, including the steam turbine, and a chapter on gas and 
oil engines. 





INDICATOR DIAGRAMS AND ENGINE AND BOILER TESTING. 
by Charles Day, of the National Boiler Insurance Company, 
Manchester, England. Manchester, England : The Technical 
Publishing Company, Limited. 205 pp., 4% < 74 in. 

To a reviewer an author’s preface usually indicates the aim 
he had in mind when he wrote his book. In the present ‘in- 
Stance the writer of the book before us says that ‘* the purpose 
of the first boven is to explain the construction of different 
kinds of indicators used, and show their advantages and dis- 
advantages, also to explain clearly the general principles on 
which the interpretation of indicator diagrams is based.”’ 

_The second portion of the book relates to the Testing of En- 
gines and Boilers, the information relating to which is scat- 
tered very widely, and in some cases is difficult of access. The 
author has, therefore, aimed to give very explicit and full 
directions for making such tests, which he modestly says he 
hopes will be of service to engineers who have not had pre- 
vious experience in this direction. It may be said that he has 
succeeded admirably in what he has aimed to accomplish, and 
has given to engineers a book of very great value. It is not 
written either in that enigmatical style which, unfortunately, 
is So common in many technical books of the present day, but 
everything is explained with the utmost clearness, and the 
writer has not felt—or if he has, he has resisted—the tempta- 
tion to display his knowledge of mathematics. The whole 
beok is de hgpetaliy clear, and the reader soon acquires the 
feeling that the author is describing what he has actually done, 
and not merely what he has been reading or speculating about. 

The first chapter is on the Development of the Indicator, 
which contains a brief sketch of its beginning, with Watts’ in- 
vention, and goes on to describe the instruments which have 
since been and are now made by different manufacturers. 
These are illustrated with very clear engravings, showing the 
construction of the different instruments, and their respective 
defects and advantages are pointed out. 

The second chapter.is on ucing Gears for Indicating, and 
describes the various methods of reducing the motion of the 


: engine piston and imparting a coincident movement to the in- 





dicator card. Various methods of attachment of cords, levers, 
pipes, and cocks are described with critical remarks, pointing 
out their good and imperfect features. 

Chapter III is on the Forms of Indicator Diagrams, and 
gives an admirably clear exposition of how an indicator dia- 
gram is made and how its form is produced by the varying 
pressure in the cylinder, and thus reveals the tension of the 
steam in the cylinder during the whole period of the stroke of 
the piston. The relation which the pressure on the piston 
should bear to its acceleration and retardation is also .ex- 
plained, although perhaps not as fully as the complexity and 
the importance of the subject demand. 

Chapter IV is on Steam-Engine Valves and their Influence 
on Indicator Diagrams. ; 

Chapters V, VI and VII are on Defective Indicator Dia- 
grams, which most experienced engineers will find very inter- 
esting. Their interest, too, will be increased by the remark 
in the preface that ‘‘ the illustrations are exact reproductions 
to a smaller scale of diagrams actually taken.’’ A large num- 
ber of such diagrams are given, having all kinds of distortions, 
and illustrating a great variety of defects, which are explained 
so clearly that the acquisition of an understanding of them is a 
pleasure instead of being reached only through much mental 
travail, as is so often the case on reading literature belonging 
to this class. 

Chapter VIII is on Multiple-Expansion Engines, and de- 
scribes the method of taking and combining the indicator dia- 
grams. 

The second part of the book is on Testing of Engines and 
Boilers, the greater portion of it being devoted to the latter. 
In making such tests, the author gives the following list of the 
principal observations which should be made : 

(2) Measurement of coal and ashes, and collection of coal 
samples. 

(b) Measurement of water. 

(c) Pressure in boiler. 

(d) Height of water in boiler. 

(e) Temperatures of feed-water, air entering furnaces, and 
gases leaving boiler ; also temperature in furnaces if possible. 

(f) Analysis of coal. 

(g) Collection of samples of flue gases and analysis of same. 

(kh) Testing dryness of steam. 

(¢) Height of barometer and state of weather. 

The method of making and recording these observations, 
and the apparatus required is then fully described and illus- 
trated. In no other publication will the reader find this infor- 
mation so fully and clearly elucidated. For the purpose of 
measuring water a system of tanks is illustrated, which will 
be a great help to any one undertaking such work. 

Some simple methods of analyzing coal are also given, which 
may be used by a person with little or no chemical knowledge, 
although the author recommends that a chemist be employed 
for such work. 

The directions for the collection of samples of flue gases, and 
the analysis of them, and the illustrations and description of 
the apparatus te be employed are also excellent. For ——— 
the dryness of steam, a variety of calorimetres are shown an 
explained, and their relative advantages and defects pointed 
out. 

In but one instance has the author failed to explain the sub- 
ject treated of so as to leave the reader in astate of foggy igno- 
rance, On page 158 he refers to the use of the ‘‘ economizer,”’ 
which, he says, ‘‘ we will assume to be of the ordinary Green’s 
type.’’ Unfortunately many of his readers in this country 
have only vague ideas of what he means by an “‘ economizer,”’ 
and hardly any know what Green’s type is. An engraving of 
it, with a brief explanation, would have helped American 
readers materially. 

Of the observations to be made in testing engines he gives 
the following partial list, which he says may be extended or 
curtailed to suit the circumstances of each case : 

(a) Indication. 

(6) Counting of speed. 

(c) Reading of various pressure and vacuum gauges. 

(d@) Temperature of injection and hot well water. 

(e) Measurement of water leaving all cylinder and jacket 
drains, and leaking at any joints or glands. 

) Determination of frictional resistances. 
rief descriptions of the methods of making all these ob- 
servations are given. 

The last chapter is on the calorific value of coal, which is 
followed by several appendices, one giving blank forms for 
balance sheets of boiler and economizer, and another a list of 
the principal results which can be determined from the ob- 
servations described in the book. This is followed by an 
elaborate table of ‘‘ piston constants’ for determining the 
I.H.P. per pound of mean pressure on piston, which will be 
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found very convenient if the horse-powers of different kinds 
of engines must often be determined. 


The book can be highly commended, as it is altogether 
the best book on the indicator and on engine and boiler- 
testing that has thus far been published. It is fairly well 
printed, and while the illustrations are not of superlative ex- 
cellence, —— are all very clear, and serve their purpose, per- 
Ms as well as they would if their artistic execution was 

tter, 





MoTIvE PowERS AND THEIR PRACTICAL SELECTION. By 
Reginald Bolton. New York : Longmans, Green & Co. 257 
pp., 5 X 74 in. 

The problem of the selection of a motive power suited to 
certain conditions is often a matter of great perplexity to those 
who have little or no technical knowledge of the elements 
which should determine what kind of motive power should be 
used. In his introduction the author says that ‘‘it has ap- 
peared to him that a compilation or a condensation of the facts 
that go to settle these questions in the hands of an expert 
would prove of wide value not only to his class, but may be 
made sufficiently simple to be of a practical use in those numer- 
ous cases where these questions have to be solved by those on 
the spot without technical aid.” He says, further, that he has, 
_ therefore, aimed, in writing the book under review, ‘‘ with the 
double purpose of condensing and arranging these facts and 
figures for the easy reference of engineers and for the ready 
comprehension of the non-technical.’’ 

The method which he has adopted may be described by a 
brief review of the chapters on steam boilers. He begins by 
classifying them into internally and externally fired boilers. 
He then gives an excellent dissertation on the ‘‘ power of boil- 
ers,’’ and points out that it is ‘‘ indicated by their capacity in 
pounds of water turned into steam per hour.’’ He then ex- 
plains that to evaporate a given amount of water in a given 
time a certain amount of grate area is required to burn the 
requisite amount of fuel, and so many square feet of heating 
surface are required to absorb the heat developed by the com- 
’ bustion of the fuel. He also points out that steam raised in a 
boiler may be economically or wastefully employed, and that 
an identical boiler with a poor engine may be ratable at an 
entirely different H.P. to what it would be when working in 
conjunction with a better motor. He then enumerates differ- 
ent classes of engines whose consumption of steam varies from 
40 to 15 lbs. of steam per H.P. per hour. The amount of 
grate surface and heating surface required in different classes 
of boilers per pound of water evaporated per hour is then 
given, and is as follows : 


Grate, Heating Surface, 
Square Feet. Square Feet. 

- Lancashire boilers................. .008 234 
Cornish Maho sesh ows sabes .014 .33 
Locomotive type boilers. .......... 0071 15 
Externally fired tubular boilers..... .008 266 
Marine or Scotch boilers........... .006 222 
Water-tube Pee nas CRESS .008 25 


It is then explained that to ascertain how much grate and 
heating surface will be needed fora given engine, we must 
know its H.P. and the quantity of water which it consumes 

per H.P. per hour, and by multiplying these and the figures 
_ given above we will have the grate area and heating surface 
required in any of the types of boiler enumerated, and for an 
engine whose rate of water or steam consumption is known. 
A table is constructed from these data for different types of 
boilers and engines, from which the amount of grate and heat- 
ing surface can be readily ascertained. Some formule relat- 
ing to the proportions of boilers and a statement of ‘‘ essentials 
for good boiler work”’ are given. This is succeeded by some 
short chapters on the different types and costs of boilers. All 
through the book very full information concerning the cost of 
the various kinds of plant described is given. In fact, fully as 
much commercial as engineering information is given. 

The book is subdivided into short chapters, which contain 
discussions and data concerning Manual, Animal, Wind and 
Water Power ; Water-wheels ; Tidal Action ; Floating Mills 
and. Water-wheels ; the Pelton Wheel; Turbines; Steam 
Power ; Boilers ; the Power of the Expansion of Gases; Oil 
Engines ; Vapor or Gasoline and Hot-air Engines; the Stor- 
age of Power by Electricity and Re-use of Same ; and Shaft- 
ing and Belting. 

‘© a very great extent the data given is reduced to tabular 
forms, which adds tly to its convenience for use. 

for persons called upon to decide what kind of power should 
‘be msed under given conditions, and to engineers generally, 
he HOOK will be very useful, as the information which it con- 
_ tains—and there is a great deal of it—can nowhere be found in 
~~ go condensed a form. 
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OPERATIONS OF THE Division oF MILITARY ENGINEERING 
OF THE INTERNATIONAL CONGRESS OF ENGINEERS, held in 
Chicago last August, under the auspices of the World’s Con- 


gress Auxiliary of the Columbian Exposition. 982 pp., 
54 X 9in. Washington : Government Printing Office. 
THE MECHANICAL ENGINEERS’ PockEeT-Boox. A Refer. 


ence-Book of Rules, Tables, Data, and Formule, for the Use 
of Engineers, Mechanics, and Students. By William Kent. 
1,087 pp., 4 X 6}in. New York: John Wiley & Sons. 


SOUVENIR BROTHERHOOD OF RAILROAD TRAINMEN. Gales- 
burg, Ill. 20 pp.. 6 < 9 in. 

This is a highly ornate publication, which gives a history 
of the brotherhood and its work, portraits of its officers, views 
internal and external of its headquarters in Galesburg, de- 
scription of its journal, etc. It will interest the members of 
the brotherhood and their friends generally. 


> 
> 





TRADE CATALOGUES. 





In 1894 the Master Car-Builders’ Association, for conven- 
ience in the filing and preservation of pamphlets, catalogues, 
specifications, etc., adopted a number of standard sizes. The 
advantages of conforming to these sizes have been recognized, 
not only by railroad men, but outside of railroad circles, and 
-many engineers make a practice of immediately consigning to 
the waste-basket all catalogues that do not come within a very 
narrow margin of these standard sizes They are given here 
in order that the size of the publications of this kind, which 
are noticed under this head, may be compared with the stand- 
ards, and it may be known whether they conform thereto. 


Ir seems very desirable that all trade catalogues published 
should conform to the standard sizes adopted by the Master 
Car-Builders’ Association, and therefore in noticing catalogues 
hereafter it will be stated in brackets whether they are or are 
not of one of the standard sizes. 


STANDARDS : 
For postal-card circulars............. 33 in. X 64 in. 
33 in. X 6 in. 
Pamphlets and trade catalogues...... 6 in. X 9 in. 
9 in. X 12 in. 
Specifications and letter-paper........ 8tin. X 10% in. 





CRAWLEY COMBINED STEAM JACKET, FEED-WATER HEATER 
FitTER, PURIFIER, O1L ExTRACTOR AND CONDENSER. Manu- 
factured by the Milwaukee Boiler Company, Milwaukee, Wis. 
12 pp., 3 X Gin. [Standard size.] 

his little publication describes the Crawley feed-water 
heater, which is illustrated by a sectional view on the first 
page, and is described and its merits set forth on the pages 
which follow. 





Union GREASE Company. Manufacturers of Lubricants for 
Steam and Electric Railroads and Steamships and all Heavy 
Machinery. Boston, Mass. 16 pp.,6 x 9in. [Standard size.] 

The merits of grease have probably been the subject of more 
trade eloquence than any other article which commercial men 
have to sell. It is, therefore, with a little surprise that one 
finds a pamphlet devoted to the exposition of the merits of 
a noted article of this kind ; is written in a very temperate key 
which inspires confidence by its modesty. The characteristics 
of the grease manufactured by this company are set forth, 
directions for its use are given, and interior views of the works, 
showing the methods of its manufacture, are given, and the 

mphilet ends with testimonials and a list of the users of the 

ubricant. 





THE SreRLING GASOLINE TRACTION AND PorTABLE EN- 
eines. Manufactured by the Charter Gas Engine Company, 
Sterling, Ill. 8 pp., 5t X 62in. [Not standard size. ] 

The use of gasoline for traction ‘engines is comparatively 
new, nevertheless the Charter Gas Engine Company have evr 
dently devoted a great deal of skill and time to the designs of 
the traction and portable engines\which are illustrated by ex. 
cellent woodcuts in the circular before us. The Reneriptton of 
these admirable machines seems to be too meagre to satisfy the 
mind of an engineer who is athirst for information about 
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them. The engravings, too—which are admirable—have 
hardly had justice done to them in the printing. They show 
plainly that the engines were designed by a master of the art, 
and the testimonials sent with the circular referred to will be 
weighty evidence of their efficiency. 





SKETCHES OF WONDERLAND PENETRATED BY THE NORTH- 
ERN PacrFic RatLRoaD. By Olin D. Wheeler. Northern 
Pacific Railroad, St. Paul, Minn. 108 pp., 6% x 98in. [Not 
standard size. ] 


There seems to be hardly any limit to the cost and elaborate- 
ness of the guide-books which railroad companies find it to 
their interest to issue. The one before us gives a very com- 
plete description of the country traversed by the Northern Pa- 
cific Railroad, and many very interesting views of the wonder- 
ful scenery along its line. tt begins with St. Paul and Min- 
neapolis, the main eastern termini of the line. A description 
is then given of the Lake Park region of Minnesota, with 
views in the Detroit Lake region. The Red River Valley, the 
Rocky Mountains, and their vicinity are described, with a 
number of excellent views. This chapter is followed by a de- 
scription of the Yellowstone Park, which is also fully illustrat- 
ed with views of the wonderful geysers, mountains, places and 
characteristics of the scenery along the line of the road. An 
excellent map of this region will also enable the traveller to 
know ‘‘ where he is at.’’ After this comes a description of 
Mount Rainier, and an account of its ascent by a Northern 
Pacific party. Many excellent views of the mountain and 
places in its vicinity accompany the description. 

Among the other admirable engravings is one general view 
of Portland, Ore., with buildings in and scenes near it. The 
9 chapter is on Alaska, and it ends with a map of the 
line of the road. The mechanical work of the book isin every 
way excellent. 





‘“‘ ELEPHANT BRAND’’ PHOSPHOR-BRONZE AND OTHER AL- 
Loys, their Qualities and Applications. The Phosphor-Bronze 
Smelting Company, Limited, Philadelphia, Pa. 19 pp. 4 x 6 
in. [Not standard size. ] 


In their little pamphlet the publishers have set forth the na- 
ture, qualities, and uses of phosphor-bronze, of which they are 
the original manufacturers in the United States. The differ- 
ent qualities of the metal which the company make are desig- 
nated by letters, and the following is a list of their uses : 


QUALITY. APPLICATION. 
A. For parts of machinery subject to constant vibration. Very 
tough. 


B. For general machine casting : pinions, cog wheels, trolley 
wheels, propeller screws, hydraulic press and pump 
work, piston-rods, screw bolts for steam cylinders and 
hardware. Very tough and hard, and especially recom- 
mended to resist crystallization and corrosion. 

For valves, cocks, cylinder linings, etc. Hard and durable 
in resistance to wear and corrosion. 

. For valves, pumps, plungers, slides, steps, etc. 

hard as steel. 

. For bearings of heated rolls, valves, etc. Very hard. 

For bells, steam’ whistles, etc. Harder and stronger than 
ordinary bell metal. 

G. For rods and bolts. Very tough. 

S. Bearing metal for all bearings of locomotive, marine and 
stationary engines, passenger, freight and street cars ; 
roll neck bearings, thrust rings, slide valves, cross-head 
gibs, piston rings, etc. Very hard and durable, and not 
liable to heat nor cut the journal. 


The elephant comes in as a trade-mark ; and while there is 
every reason for believing that the metal is excellent, the beast 
needs improving. The public probably have no right to ask 
for any better metal than this company makes, but it would 
be perfectly justified in demanding a better elephant. 


Nearly as 


se & 8 





INDUSTRIAL RAILWAYS FOR MANUFACTURING EsTABLISH- 
MENTS. ©. W. Flunt Company, 45 Broadway, New York. 
40 pp., 7 x 9Rin. [Not standard size. ] 


_ The C. W. Hunt Company makes light railways, coal-hand- 
ling machinery and conveyers for carrying coal and a great 
variety of other materials and products about manufacturing 
and other establishments. Mr. Hunt, the head of this estab- 
lishment, has developed a very complete system of light, nar- 
Tow-gauge railways and rolling stock for such purposes, and 
the amount of ingenuity that has been exercised thereon is in- 
dicated by the fact that the machinery and appliances manu- 
factured by this company are covered by no less than 91 

















patents. For the purposes aimed at this company has devel- 
oped a system of a roads, in which, as far as possi- 
ble, everything is redu to standard forms and dimensions. 
A peculiarity of this system is that the flanges of the wheels 
are placed on the outside of the rails instead of the inside, as on 
ordinary railroads. The axles of the cars are arranged so that 
they will assume radial positions to the curves. The outer 
rails of curves are made of a special form, so that in runnin 
over them the flanges of the outside wheels bear on the rail, 
and carry the weight of the car. The proportion of the curves 
and of the wheels and the adjustment of the axles are so ar- 
ranged that the tread of the inner wheels and the flange of the 
outer one form parts of a curve whose vertex is at the centre 
of the curve. As the axles can assume radial positions, the 
wheels will roll around curves with practically the same ease 
as on a straight line. The flanges are placed on the outside of 
the rails for the reason that on reaching a curve the flange of 
the wheel on the inner rail impinges against the latter. The 
resistance thus encountered tends to push the axle into a radial 
position, whereas if the flanges are on the inside of the rails, 
the flanges on the wheels on the outer rai] come in contact with 
it, and the resistance encountered would then tend to move the 
axle in the wrong direction. For this reason the arrangement 
of flanges on the outside of the rails offers less resistance, and 
for roads of this character is preferred. 

The standard gauge adopted for these roads is 21} in., meas- 
ured to the outside of the rails ; and standard curves of 12 ft. 
radius, which are made in sections, are furnished. The tracks 
are laid on steel ties. A great variety of cars for different pur- 
poses and other a with plans of works showing ar- 
rangements of tracks, etc., are also shown. 

The illustrations are good, without being first class. A 
fuller description of the arrangement by which the car axles 
act radially is, however, needed ; and one is disposed to ask 
why cuts are designated by numbers running up into thou- 
sands—one of them is No. A 1,377. “It requires a waste 
of intellectual force to apprehend this designation, when in 
reality it would be simply fig. 9 in the book if the illustrations 
were numbered consecutively. Surely things are hard enough 
now to understand without adding artificial difficulties of this 
kind. 

The book is well printed, the description clearly written, and 
is altogether satisfactory. An ingenious sub-advertisement 
was enclosed with the pamphlet, and consisted of a table of 
the H.P. of transmission ropes, and another and a very con- 
venient ‘‘ metric conversion table” arranged by Mr. Hunt, and 
printed on gummed paper “‘ for convenient insertion in memo- 
randum books.’’ This is an example which might be advan- 
tageously followed by other publishers of trade catalogues. 
Give us your important facts in tabular or other convenient 
form, of they will be preserved. The tables sent by the 
Hunt Company we have inserted in our “‘ Molesworth,’’ where 
they will remain. 


> 
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EXCESSIVE COST OF LOCOMOTIVE REPAIRS. 








Editor AMERICAN ENGINEER AND RAILROAD JOURNAL : 


From calculations made from a table of locomotive returns 
for September, 1894, printed on page 42 in your issue for Jan- 
uary, 1895, I find, estimating the cost of an engine to be 
$10,000, the average proportional share of that engine cost, 
expended annually for its maintenance, to be 12.7 per cent. 

The highest mileage cost for repairs, 8.21 cents, which is 
shown in that table, is by the Norfolk & Western ; the least, 
1.74, is by the Hannibal & St. Joseph. The annual per cent. 
of engine cost values of the same being, respectively, 25 98 
and 5.18. 

As to this same matter, [ learn that for the entire Southe:n 
Pacific system the average yearly mileage per engine is 36,000, 
and that the — mileage repairs for the same may be put 
at 6 cents, which, calculating as above, makes a showing re- 
quired per engine eo year for its maintenance of 21 per cent. 

In considering this found annual repair porcentaas of cost, 
the question arises, Is it not excessive? Does a quantity of 
machinery of like cost employed as a manufacturing plant 
anywhere, or for any purpose where there are fair conditions 
supplied as to stability, involve yearly anything like such a 
proportion of its value? While, in the absence of positive 
figures in relation to it, from conclusions based on many years 
of practical use and observation of mechanical plants working 
under more clean and stable conditions than does that of a 
railroad’s rolling plant, I am sure that the last far and, in 
comparison, ruinously exceeds the first. This being true, is 
it not to the general instability and the unevenness of the 
rall's plane, especially at its joints, as a path for engine and 
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car-wheels, the consequent variety and suddenness of motions 
which are thus engendered in the moving masses, the dust or 
mud, as the case may be, that is ejected from beneath the 
sleepers and forced into and among all the moving machinery— 
is it not to these and other like abnormalities that this excess | 
should be charged ? 

The question, then, is, How excessive is this annual rolling 
plant maintenance charge over that of fixed machinery oper- 
ating, as such generally does, under the more favorable condi- 
tions ? 

I seek reliable answers to this question from all who may 





have it in their power to furnish them ; the more numerous 
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REAR ELEVATION 





FIVE-TON STEAM CRANE, BALTIMORE & ‘OHIO RAILROAD, 


the answers the better, for by such a more correct average 
may be determined. I therefore respectfully ask those who 
keep an account with their respective plants, other than those 
of a locomotive kind, to determine a fair cost value of the 
same, and from that, in connection with the annual repair or 
renewal charges entered against it, to compute the per cent. 
which is yearly required to maintain it in its original integ- 
rity. If those who can will do this, and at their earliest con- 





venience, they will favor me ‘much, and also contribute mate 

to the cause of applied mechanical science and to 
needed fund of statistical knowledge as well. F 

Any conclusions that are the result of this inquiry will. 

when completed, be cheerfully mailed, on application, (0 

those who may aid me in reaching them. 

JOSEPH ANTHONY. 

601 Tempe Street, Los ANGELES, CAL. 
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FIVE-TON STEAM CRANE, BALTIMORE & OHIO 
RAILROAD. 


THE engraving on page 252 illustrates a steam crane that 
was built at the shops of the Baltimore & Ohio Railroad, and 
is at work in their freight depot at Mount Claire, Baltimore. 
The crane is driven by a pair of engines having cylinders 5 in. 
in diameter with a 6-in. stroke of piston, and making 150 revo- 
lutions per minute. As will be seen from the side elevation, 
the cylinders stand at an angle of 45° with the vertical and 
90° with each other, and their connecting-rods take hold of 
the same crank-pin. The main shaft crosses the crane, and 
on it are the pinions for hoisting, raising the boom, and swing- 
ing. The gearing for hoisting consists of a pinion 6.27 in. in 
diameter, having 13 teeth of 1} in. pitch. It is on the main 
shaft, and can be thrown in and out of gear by means of a 
clutch operated by the hand-wheel J, as shown on the plan. 
This pinion meshes in with the gear D, 34.38 in. in diameter, 
having 72 teeth, that is on the same shaft with a pinion, F, of 
19 teeth and 2 in. pitch, meshing in with the gear (0, having 
60 teeth that is on the winding drum. Thus, when the en- 
gines are running at 150 revolutions per minute, the winding 
drum turns at the rate of about 8} revolutions, giving an aver- 
age hoisting speed of something more than 30 ft. A 1-in. 
chain 42 ft. long is used for hoisting, and carries the load 
direct. The load is held by a strap-brake acting upon a drum 
——- to the pinion on the main shaft, and operated by the 
lever G. 

The gear for hoisting the boom consists of a 6-in. pinion 
having 15 teeth of 1} in. pitch, that is driven by a clutch on 
the main shaft operated by the lever H, shown on the plan. 
This pinion meshes in with a gear, B, having 83 teeth, that is 
on the same shaft as a pinion of 13 teeth and 14 in. pitch, that 
meshes with the gear A on the winding drum. The chain 
used is made of 4-in. iron, is 46 ft. long, and is rove in four- 
fold for taking the strain. The boom can be held by a strap- 
brake operated. by the handle H, but when out of service it is 
ordinarily held by a dog and ratchet-wheel, shown in dotted 
lines in the side elevation. 

The crane can be swung in either direction by means of 
bevelled pinions on the main shaft that are shown in the rear 
elevation, and have 12 teeth meshing in with a horizontal 
gear of 48 teeth, that is keyed to a vertical shaft carrying the 
driving-pinion at its lower end. As one or the other of these 
pinions is used for driving the crane will swing to the right 
or left. The clutches for this work are connected by the 
—— of levers shown in the plan and operated by the 
ever J. 

The boom is made from two sticks of yellow pine 10 in. x 
6 in., tapered toward the ends and bolted together with }-in 
bolts and separating pieces. The working parts are held by a 
substantial iron frame, the principal dimensions of which are 
given upon the engravings. Such a crane as this is of very 
cheap construction, and for handling freight of even moderate 
weights it has been found to be exceedingly convenient, and 
has effected a great saving in the work done about the depot. 
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YARD ARRANGEMENTS ALONG HEAVY-TRAF- 
FIC HIGH SPEED RAILROADS.* 





By A. FLAMACHE. 





(Concluded from page 229.) 





CONCLUSIONS. 


“Ir we make a careful examination of the ideas which pre- 
cede, we will see that their spirit tends toward an ideal ar- 
rangement, the scheme for which is shown in fig. 52—an 
arrangement which is evidently possible in principle, and its 
complete application is merely a matter of expense. 

We can express the same order of ideas in another way by 
saying : 

‘““Any junction station whatever being given and being 
supposed to be treated by taking account as far as possible of 
the local exigencies of the case (even admitting the actual 
state of things to correspond better to these exigencies), then 
we may suppose that we lead off sidings from the two main 
tracks which are reserved for the sole use of trains in transit, 
giving us fig. 54, which can be rectified by rearranging the 
two tracks, as in fig. 55, when we thus obtain the type which it 
should be our constant effort to attain.’’ 
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It is evident that a train in transit will only pass one point 
switch, and that at the beginning of the yard, and one trailing 
switch ; there are also two cross-overs on the track next to the 
local tracks. 

To this minimum it is well to add two other switches, one 
point and one trailing, which would necessitate the doubling 
of the track B in order to permit the side-tracking of trains 
running over this line, without compelling them to cross the 
main line A. The two cross-overs can also be avoided by the 
ey oy of junctions with an underground passage, as shown 
in fig. 28. 

We can at once see the great advantages that the method of 
arrangement which we have advocated possesses and which 
we can summarize as follows : 

From the Standpoint of Operation.—It is the one most favor- 
able to the handling of high-speed trains, and, at the same 
time, it leaves the service to the widest liberty of choice as to 
the local arrangements. 

From the Motive Power Standpoint.—Causes for slackening 
speed being avoided, a given commercial speed can be far 
more readily attained. "The number of signals which the 
driver is obliged to observe is reduced to as few as possible. 

From the ndpoint of Switches, Signals, and Permanent 

Way.—The maintenance of the main tracks, and epee | of 
the apparatus which ia in use, is greatly facilitated, as well as 
the wear and tear of the working parts reduced. The fre- 
quent changes that the modifications in the local service may 
require in order to adapt it to circumstances that cannot be 
foreseen should be made exclusively on the ae track 
—that is to say, so that they cannot be interrupted by the pas- 
sage of high-speed trains. 

The question of cost then remains. The application of this 
system to the stations taken as an example have convinced me 
that this combination, which is so favorable in its results, is, 
at the same time, the most economical. If it necessitates the 
acquisition of certain supplementary land in order that the 
main lines may be doubled, it shows a marked saving in the 
location of tracks and signal apparatus, a saving that will 
repeat itself in a few years on heavy traffic lines. 
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NOTES AND NEWS. 








A Large Tire.—The Midvale Steel Company have recently 
rolled what are, we believe, the largest steel tires that have as 
yet been made. They are 108 in. outside diameter, and were 
rolled in their regular tire mill. The use to which they will 
be put will be that they are to be shrunk upon the rim of 
some heavy belt and fly-wheels intended for the high-speed 
engines of an electric-lighting plant. 


Reserved Seats.—A measure for permitting passengers to 
retain the places they have chosen in the compartment of a 
railway carriage is under consideration by the French Minister 
of Public Works. The idea is to pin to the lining of the car- 
riage a piece of colored cloth corresponding with another given 
to the passenger, and rendering any tampering with them 
liable to a fine of £4. 


High Resistance Shunt around Circuit Breaker.—Mr. 
Thomas Coykendal, the Chief Engineer of the Cornell Steam- 
boat Company, has introduced a novel method of indicating 
the continuance of the short circuiting of the line in the power 
house of the street railway at that place. It is the practice 
on some roads, when the circuit breaker flies out to replace it 
at once, and then, if it flies out again, to replace it once each 
minute until it remains in place, a practice, by the way, that 
may result in the —— of a portion of the machinery or 
the development of beautiful but expensive fireworks, as was 
shown in the case of the Cincinnati power house. Mr. Coy- 
kendal’s device consists in a high resistance coil of German 
silver having a resistance of 7 ohms, that forms a shunt around 
the circuit breaker, and while the latter is in place it is non- 
operative, but when the breaker is out it will carry enough 
current to the line to light the cars nearly as well as when 
the circuit breaker is closed, or move a car away from a posi- 
tion where it is an obstruction or in danger, as upon a railroad 
crossing. The electrician, then, instead of throwing the cir- 
cuit breaker back, merely watches the ampére meter, which 
rises to 75, until it drops back to 45, when the breaker will 
remain in position, and it can be put back without danger. 

The Temperature of Feed Water Delivered by an In- 
jector.—In response to an inquiry made to the Nathan Manu- 
facturing Company with reference to the temperature of water 
fed into a boiler by an injector, ~ have supplied the follow- 
ing very interesting information. They say : 

‘ We take pleasure in giving herewith the results of actual 
experiments just made on the lines suggested by you. The 
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a of the feed-water as delivered into the boiler by 
an injector or steam jet apparatus is influenced, apart from 
the steam pressure, by the quality of the steam (whether dry 
or wet), by the lift which the injector is.called upon to over- 
come, by the initial temperature of the feed water, and by the 
capacity of the injector—that is to say, whether it be worked 
to its maximum capacity or not. With a lift varying from 
4 to 5 ft., an initial temperature of-the feed water of 75° F., 
and with steam and water valves of the injector open to their 
full, we have delivered water into the boiler at ‘the following 
temperatures under varying steam pressures : ; 


Pressure per Temperature of 


square inch. delivered water. 
140 Ibs. 200° F. 
150 “ 210° ‘‘ 
160 ‘ 222° “* 
470. ** 230° ‘‘ 
180 ‘ 286° “< 
190 “ 244° ‘ 
200 “ 250° “* 


** After these tests had been made we attempted to repeat 
them with a lift reduced to 2 ft., when our thermometer 
‘went back’ on us by bursting, putting a sudden end to our 
experiments.”’ 


A Limit of Speed for Trolley Cars in Brooklyn.—In a re- 
cent discussion before the Board of Aldermen in Brooklyn, 
it was stated by one member that already 103 lives had been 
sacrificed under the trolley wheels in that city, and 407 per- 
sons had been maimed. 

Lawyer Raphael J. Moses has submitted a volume of alleged 
reliable and startling information to Mayor Schieren about the 
actual speed of the trolley cars. He furnished a series of 
tabulated statements which show that in one instance as high 
a speed as 30 miles an hour was reached, and in very many 
instances 20 miles. 

He says that each case is attested by the affidavits of two 
railroad men, who actually rode in the cars and noted the 
time of starting and arriving. Some of the affidavits treat of 
the speed in passing school buildings. This shows, according 
to Lawyer Moses, “‘the shameful rate of 17 to 20 miles an 
hour.’’ Mayor Schieren has forwarded copies of. the affidavits 
to all the railroad Presidents. 

An ordinance was finally adopted which provides that the 
speed of the trolley cars shall not exceed 6 miles an hour 
within a radius of 4 mile from the City Hall and ferries, 
8 miles an hour within a mile of these points, and 10 miles 
an hour in the other sections of the city. The cars must also 
come to a full stop at steam railroad crossings, and shall not 
. Tun faster than 4 miles an hour before crossing surface roads 
and before crossing Schermerhorn Street and Clinton Street. 

The platform gates on the track side are to be kept closed, 
the cars must be licensed, and not more than three persons are 
permitted to ride on the front platform. The police are to 
be required to enforce the trolley ordinances, and each viola- 
tion calls for the imposition of a $25 fine. 


Dangers of Defective Eyesight.—A deputation from the 
British Ophthalmological Society recently waited upon Mr. 
Bryce, President of the Board of Trade, to urge the adoption 
of more precise tests for eyesight in the examination of the 
mercantile marine and railway servants. 

A new system of tests, based on the report of the Commit- 
tee of the Royal Society on Colour Vision (Parliamentary 
paper C—6,688, 1892) was brought into operation on Septem- 
ber 1 last ; it covers a period of 15 months—.e., from the 
date of the previous report to the date of the introduction of 
the new system. The new examination consists of three parts 
—(a) the form vision test, which is intended to ascertain 
whether a candidate has good or bad sight; (6) the color 
vision test, whether he can distinguish colors correctly ; and 
(c) the color ignorance test, whether he can name colors cor- 
rectly. For form vision the candidate is examined by Snel- 
len’s letter test, or, if he cannot read, by the “‘ dot’’ test. In 
the former case the candidate is required to read letters of 
different sizes arranged in rows on a sheet placed at a distance 
of 16 ft. from him. In the latter case the candidate is re- 
quired to answer questions with regard to the number and 
position of dots arranged in different lines and groups on a 
sheet placed at a distance of 8 ft. The color vision test is 
conducted by means of Holmgren’s wools. The candidate is 
required to select from a general heap of wools of different 
colors those skeins which in his opinion match with one or 
the other of three test skeins of the colors of (1) light green ; 
(2) pink or light purple ; and (3)red. The object of the color 
ignorance test is to ascertain whether the candidate knows the 
proper names of colors, so as to insure his being able to name 





correctly the red, green, and white lights. . This test is intro- 
duced mainly to meet the case of foreign seamen serving in 
British ships. Full details of the new method are given in 
the Parliamentary paper already referred to. 

The ophthalmologists admitted that the instructions for ex- 
amination of the mercantile marine service issued by the Board 
of Trade proceeded upon true lines, except as regarded refrac- 
tion. 

A correspondent in 7'he Times a ae that if the ophthal- 
mologists could suggest some examination which would in- 


sure that look-out men should keep their 5 ie open during 
the night, especially in short-handed vessels, it might be more 
practical ; but certainly ships of war do not require this pre- 


caution. 


Pressed-Steel Dome Base—Pennsylvania Railroad.—The 
hydraulic press having demonstrated its capability of forming 
intricate and varied shapes from sheet and plate metal, is re- 
ceiving a more and more extended application for this class of 
work, and in addition to the several manufactories that are 
turning out stamped metal specialties, some railroad companies 
have found it economical to own their own presses and dies 
and form the parts for themselves. This can, of course, only 
be done where large numbers are wanted in duplicate. The 
Pennsylvania Railroad are now pressing a great deal of boiler 
work that was formerly done at the langing orge. One of the 





PRESSED-STEEL DOME BASE. 


simplest picces formed is the front flue sheet for locomotive boil- 
ers. The sheet is heated to an’even temperature in a furnace 
and put into a heavy press made by the Morgan Engineering 
Company. A single stroke of the ram completes the opera- 
tion, and the sheet is ready for drilling. Three men are em- 
ployed on the work, and they can turn out a flue sheet flanged 
and straightened at the rate of one in about five minutes. An- 
other part formed on this same press is the dome base, of which 
we publish an engraving. As all of the dimensions of the fin- 
ished base are given, it is unnecessary to recapitulate them 
here. The original sheet is circular, 46} in. in diameter and 
4 in. thick. 1t is flanged and curved to fit the boiler shell by 
one stroke of the ram. It is riveted to the shell of the. boiler 
by two rows of 4-in. rivets, there being 46 in the inner row and 
54 in the outer. It is held to the dome by 45 f-in. rivets. The 
drawings from which our illustration is taken is of the base 
used on the Class P locomotives, the cylinders for which were 
illustrated in our last issue. 


Severe Test of Armor Plate.—The 13-in. gun was fired at 
an 18-in. ae plate at Indian Head on ay 17, to secure 
a comparison of the damage created by its 1,100-Ib. or pig 
and the 850-lb. shell of the 12-in. rifle, the object being to 
demonstrate that the new battleships should be armed with the 
larger guns. On May 1 a Holtzer shell from the 12-in gun in. 
an acceptance test of the 18-in. side armor of the Oregon had 
been fired at the same plate that was used on the 17th, with a 
muzzle velocity of 1,926 ft. per second, and a striking energy 
of 21,885 foot-tons, and had cracked the plate from top to bot- 
tom, but had destroyed only one of its 26 armor bolts, the pro- 
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jectile penetrating 10 in. and then going to pieces, its point 
welding into the plate. 

This shot had been fired with a velocity corresponding to the 
maximum striking velocity procurable from the 12-in. gun at 
1,300 yds. range, which is estimated to be about the distance 
which would probably be chosen by battleships in action. 
The same conditions of velocity at the 1,300 yds. distance 
were observed with the 13-in. gun, the initial velocity to its 
1,100-lb. Wheeler-Sterling solid steel shot being 1,942 ft. per 
second, or 18 ft. greater than in the case of the 12-in. gun. but 
the striking energy reached the enormous figure of 28,800 
foot-tons. 

The shot struck in the ae half of the plate, breaking it in 
four pieces, and buried itself in the sandbank behind the plate, 
where, upon recovery, it was found to be broken to pieces, the 
head whole but somewhat fused at the point. The heavy oak 
backing behind the plate was completely demolished by the 
terrible energy of the blow. This clearly Sonmuiacenel the 
superiority of the 13-in. gun over the 12-in. weapon for the 
same range, and the ordnance officers present claimed it showed 
no armor in existence could keep out the 13-in. projectile at 
1,300 yds. This, however, concededly depends on the projec- 
tile, as the next shot evidenced. 

A Wheeler-Sterling semi-armor-piercing shell similar to the 
preceding one, but hollowed out to contain a 53-lb. charge of 
explosive, was aimed near the base of the armor where the 
plate tapered to 15.6 in. in thickness, the same velocity being 
used. The plate met with similar disaster, breaking and let- 
‘i? the shell through after it had penetrated 7 in. The shell 
broke up ; all its fragments went through, and were found in 
the sand behind. 

The experts, however, are not prepared to accept these 
performances as conclusive proof that 13-in. shells have 
yet been found to demolish 18-in. plates, or even plates of 
less thickness. The armor attacked had already stood the 
strain of two acceptance shots from the 12-in. rifle and one 
from the 13-in. gun, and two of these shots had split the plate 
through and through. As the dimensions of the plate were 
16} ft. long, 74 ft. wide, 4 ft. of which was 18 in. thick, then 
tapering to 8 in. at the edge, there was no such exhibition of 
tenacity as would be looked for in a whole plate. The tre- 
mendous energy of a shot from the 13-in. ‘‘ Peacemaker”’ is 
not doubted, but it is claimed that the comparatively insignifi- 
cant penetration of the shells before the overstrained plate gave 
way and let them through is significant. Nevertheless, no 
doubt remains that the 18-in. guns of the Massachusetts, Indiana 
and Oregon could speedily destroy any warship afloat in the 
world to-day, and that the great battleships of the Majestic and 
Magnificent class now building in England, with their belts of 
9-in. Harveyized armor, would not last any time if American 
gunners are skilful. 
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Chemistry Applied to Railroads. 





SECOND SERIES.—CHEMICAL METHODS. 





XV.—METHOD OF DETERMINING TAR AND TAR 
ACIDS IN WOOD PRESERVATIVE. 





By C. B. Dupiey, Cuemist, anp F. N. Peass, Assistant 
CHEMIST, OF THE PENNSYLVANIA RAILROAD. 
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(Continued from page 202.) 





OPERATION, 


Pour into a 100 cubic centimetre graduate 80 cubic centi- 
metres of 88° B. gasoline, and add the material to be tested 
up to the 100 cubic centimetre mark. Put in the stopper and 
Shake thoroughly. Allow to settle until the tar settles to the 
bottom, or, as happens in many cases, part of it settles and 
part adheres to the sides of the graduate. If the tar settles off 
nicely, none of it adhering to the sides of the graduate, read 
off the number of cubic centimetres occupied by the tar, and 


calculate the amount as described below. If any of the tar. 


adheres to the sides of the graduate,.add a few cubic centi- 
metres of gasoline to a second graduate of the same size, drain 
it, and then quickly but carefully pour the gasoline solution 
from the first graduate into the second, taking care that none 








of the tar goes along with the gasoline. Stopper the second 

raduate gee and read off the amount of gasoline solution 
fn it. The difference between this reading and 100 cubic 
centimetres, when corrected for the error introduced by the 
volatility of the — and the difficulty of pouring it all 
out, shows the volume occupied by the tar in the first gradu- 
recy from which the percentage can be calculated, as described 

ow. 

To determine the tar acids, pour 80 cubic centimetres of the 
gasoline solution, above referred to, into a clean 100 cubic 
centimetre graduate, provided the tar has been determined 
without transfer. If the transfer has been made, pour or suck 
out with a pipette the gasoline solution in the second gradu- 
ate, until 80 cubic centimetres are left. Then add 20 c.c. of 
caustic soda solution, and 4 cubic centimetres of ordinary 
alcohol. Shake thoroughly, and allow to stand until the 
material separates into two layers. The tar acids and part of 
the alcohol go into the lower layer. Read off the volume of 
this lower layer and calculate the amount of tar acids, as de- 
scribed below. 


APPARATUS AND REAGENTS. 


The apparatus required by this method is a 2 cubic centi- 
metre pipette to measure the alcohol, and several 100 cubic 
centimetre graduates provided with glass stoppers and feet, 
so that 7 will stand. The. fiat form is much better than 
the round form, since the solution of wood preservative in 
gasoline is moderately dark, and the readings can be much 
better made if the mass of liquid is in a layer thin enough, so 
that light is readily transmitted through it. 

Gasoline of the gravity specified is readily obtained in the 
market. 

The alcohol is the 95 per cent. grade. 

The caustic soda solution is made by dissolving a pound of 
commercial stick caustic soda in a quart of water, and diluting 
with water until it shows a gravity of "13° B. Of course the 
gravity measurement should be made after the liquid has 
cooled to the temperature of the air. 


CALCULATIONS, 


I. Tar when it Does not Adhere to the Graduate.—Since 20 
cubic centimetres of the wood preservative are taken to start 
with, if the volume of the tar obtained by reading the grad- 
uate is 1.5 cubic centimetre, for example, it is evident the 
amount of tar is (1.5 x 100 + 20 =) 7.5 per cent. 

Il. Tar when it Adheres to the Graduate.--If the gasoline 
solution could be poured off completely from the tar into the 
second graduate, and if none of it volatilized, it is evident 
that the calculations could readily be made from the readings 
described. But experiments indicate that there is a little 
vaporization of the gasoline and a little difficulty of pouring 
off completely. Accordingly, an allowance of 1 cubic centi- 
metre is made for these errors. Suppose now, after the 
transfer, the reading of the second graduate is 97 cubic centi- 
metres. This from 100 leaves 3 cubic centimetres for the tar ; 
but the error of the transfer is 1 cubic centimetre. Hence, 
the actual volume occupied by the tar in the first graduate is 
2 cubic centimetres, and the amount is (2 x 100 + 20) 10 per 
cent. 

III. Tar Acids.—Let us suppose that the reading of the 
graduate, after treatment with the soda and alcohol, as de- 
scribed, is 32 cubic centimetres. T'wenty of these we added 
with the soda. Furthermore, experiment shows that 3 of the 
4 cubic centimetres of the alcohol added go into the lower 
layer with the tar acids and soda solution. Therefore the 
increase in volume due to tar acids is (32 — 23) 9 cubic centi- 
metres. Suppose, now, the volume of the tar found, as above 
described, is 2 cubic centimetres. Also, it is allowed that 
1 c.c. of the gasoline solution is lost during the transfer from 
the first graduate to the second, whether this transfer is made 
after the tar determination, or as a part of this determination, 
as described. There would be, therefore, 97 cubic centimetres 
of gasoline solution, which contains all the tar acids. But in 
the case supposed we find that 80 cubic centimetres of this 
solution contain 9 cubic centimetres of tar acids. Therefore 
97 cubic centimetres, or the whole of the gasoline solution, 
contains (80: 97 :: 9:10.91) 10.91 cubic centimetres of tar 
acids, or this amount differently expressed is (10.91 x 100 + 
20) 54.55 per cent. This explanation may be briefly summa- 
rized as follows : Subtract 23 from the reading obtained when 
determining tar acids, and call this remainder a. Deduct 
from 100 cubic centimetres the number of cubic centimetres 
showing the tar and one more. Call this remainder d. Then 
make a proportion 80: 5::a@:2. 2 shows the volume in cubic 
centimetres of the tar acids, and from this calculate the per- 
centage, 
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NOTES AND PRECAUTIONS. 


The material to which this method applies is a distillate of 
Georgia pine, known under various eé names, such as fer- 
noline, spirittine, pine oil, etc. It is, of course, not applicable 
to all wood preservatives, and those made from other kinds of 
wood and from coal tar do not behave, when treated as the 
method describes, like the oF pine distillate. 

If the 20 cubic centimetres of the distillate are poured into 
the graduate and then the gasoline added, it is much more 
difficult to get the gasoline and distillate thoroughly mixed 
than if the manipulation described is followed. 

It will be observed that what is counted as tar is the mate- 
rial which separates from the distillate when treated with 
gasoline under the conditions described. No special effort 
has been made to determine what this is chemically, nor is it 
known whether the eee of the tar is complete or not. 
Also, there is some evidence that some of the gasoline remains 
dissolved in the tar, and increases its volume somewhat. No 
method is at present known of avoiding this difficulty, and 
accordingly the determination of the tar may be said to be in 
a sense arbitrary. But as long as the conditions and limita- 
. tions of the method are known and understood, it is felt that 
no injustice is done by its possible and necessary errors. 

There is quite a difference in distillates. Sometimes the tar 
will settle off nicely into a clean layer at the bottom of the 
graduate, whose volume can be easily read off. More ‘often, 
however, the tar separates in flocculent sticky particles or clots 
which adhere quite firmly to the glass. The cause of this dif- 
ference in behavior is not known. 

The object of adding a few cubic centimetres of gasoline to 
the second graduate and draining, before the transfer, is to 
compensate in the tar determination for the volume of the gas- 
oline solution that adheres to the sides of the first graduate. 
While this source of error may not be serious compared with 
some necessary errors in the method, it is thought best to 
avoid known sources of error as much as possible. 

It is perhaps hardly essential to mention that when the 
transfer is made to measure the tar, the two graduates used 
must be alike in measurement. 

It will be observed that there is an error in the tar acid 
determination when the transfer is made as a part of the tar 
determination, due to the fact that some of the gasoline solu- 
tion holding tar acids remains sticking to the sides of the first 
graduate. There is no means at present known of avoiding 
this error. It is believed, however, that this error does not 
amount to more than 1 per cent., and perhaps less. 

The use of alcohol in the tar acid determination is due to 
the fact that without the alcohol the line between the two 
layers is not sharp. Apparently some of the soap formed by 
the combination of the tar acids with the soda does not dis- 
solve in the soda solution in absence of alcohol. In its pres- 
ence the difficulty wholly disappears. 

Direct experiment, made by adding to a 100 cubic centimetre 
graduate 20 cubic centimetres of the soda solution, 80 of the 
gasoline, and 4 of alcohol, shows that 1 cubic centimetre of the 
alcohol goes into the gasoline and 3 into the soda solution. It 
will be observed that it is assumed that the same thing takes 
place when the distillate is present. 

The amount of gasoline vaporized during the transfer is, of 
course, affected somewhat by the temperature at which the 
transfer is made. Also, the manipulation has an influence. 
It is believed that the 1 cubic centimetre allowaneé should 
cover the necessary errors introduced by the volatility of the 
gasoline and the difficulties of the transfer. 

The reason why so volatile a substance as gasoline is used 
to separate the tar is because no non-volatile material is known 
which separates the tar as satisfactorily as gasoline. Experi- 
ments with heavier non-volatile petroleum products have been 
made with unsatisfactory results. It is quite probable that 
further study will develop a more satisfactory solvent. It is, 
of course, well known that gasoline is not the only solvent 
that will separate tar from this distillate. It is, however, 
cheap and efficient, and may therefore reasonably be used 
until something better is suggestéd. 

What is classed as tar acids, it will be observed, is what 
goes into the caustic soda solution. What these acids are, 
whether the separation of them from the neutral oils is com- 
— and whether anything else than tar acids and alcohol go 
nto the soda solution, is not definitely known. In a sense, 
therefore, the determination of the tar acids is arbitrary. 

Notwithstanding all the precautions that can be taken, it 
will be observed that the necessary errors of the method may 
be quite considerable. It is not expected that very sharp re- 


sults can be obtained, but the limitations of the specifications 
under which the material is bought are so broad that very 
little difficulty has arisen, and the method has proved an ex- 











cellent means of keeping moderate ‘control over an important 
commercial product whose chemistry is very little known. 
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COAL STORAGE PLANT AT PORT RICHMOND, 
PHILADELPHIA. 








Tue Dodge Coal Storage Company, of Nicetown, Pa., are 
just finishing a very extensive and complete coal — 
plant, having a capacity of 180,000 tons, for the Philadelphia 
& Reading Railroad. It is being erected at Port Richmond, 
just north of the present storage yards of the railroad com- 

any. 

. The Dodge system of handling, storing and reloading the 
coal is simple and unique. From the time the car is run over 
the hopper into which it is unloaded until the coal is reloaded 
in the cars for shipment there is no shovelling, and no handling 
is required other than the raking up of a thin layer of coal 
that is left upon the ground when it- is desired to use the floor 
for coal of a different size. The handling is done by means of 
scraping conveyers using the well-known Dodge chains, and 
though the height of the centre of the pile may be, as in the 
case under consideration; more than 70 ft., the coal need never 
be allowed to fall more than from 12 in. to 15 in., so that there 
is practically no breakage whatever. 

Ordinarily the coal is stored in conical piles, but there have 
been cases where a very much greater storage capacity was 
desired ‘than the ground room available would permit were 
conical piles alone to be used, and where an ingeniously braced 
enclosure was introduced that practically placed a cylinder of 
coal of the height of the enclosure and of the diameter of the 
pile beneath the conical portion. Such a system was used at 
the West Superior plant erected for the Lehigh Valley Rail- 
road. 

The general appearance of the plant is well shown by the 
half-tone reproduction of a photograph taken after the trim- 
mers had been put in place, and while the buildings and other 
iron work wasstill in course of erection. The photograph was 
taken from the southeastern extremity of the plant, —— 
toward the opposite diagonal corner. The plot of groun 
that has been set aside for this purpose lies between Ann Street 
on the south, Byron Street on the north, the Philadelphia & 
Reading tracks on the east, thus closing Bath Street and the 
rear end of the lots fronting on Melvale Street to the west. 
The total dimensions within the enclosure are : Length, 1594.4 
ft., and breadth 335 ft. from the centre of the unloading track. 
The arrangement of switches, main tracks and sidings for the 
yard is clearly shown by our engraving (fig. 1). From this 
and the photograph it will be seen that provision is made for 
the formation of six piles; the two at the ends will have a 
capacity of 20,000 tons each ; the intermediate piles a capacity 
of 40,000 tons each, and the centre piles a capacity of 30,000 
tons each. It is usually customary to place one reloader for 
each two piles; but in this case, in order to expedite the re- 
loading for shipment, four reloaders are used, and these are so 
disposed that each of the 40,000-ton piles can be attacked from 
opposite sides at the same time. It is expected that the 
capacity of these reloaders will be 3 tons each per minute. 
When the plant is started, or when the reloaders are not at 
work, they stand out at right angles from the towers which 
they supply, so that they may not be buried under the coal, 
and it is in this position that they are shown in fig. 1, being 
marked W, X, Yand Z. The heavy outside circles that are 
concentric with the centre of the trimmers indicate the outside 
limits of the bottoms of the several piles ; the circles in fine 
lines concentric with the heel or pivot of the reloaders are the 
rails upon which they (the reloaders) run, and the straight 
lines leading from the centres of the trimmers are the guy lines 
holding them ina vertical position. The location of the boiler- 
house, engine-house, hoppers and towers are also clearly 
shown. The steam plant consists of two 150-H.P. boilers 
placed in a house located on the transverse centre line of the 
plant, and from which the steam is piped to the several en- 

ines. The furnaces are designed for burning screenings and 
Sent on the McClave grates with steam blowers that have been 
so successfully used in the anthracite mining regions for burn- 
ing culm. In each of the four engine-houses there is a 100- 
H.P. engine for driving the machinery. — 

In fig. 2 we have an outline of the trimmers. The trusses 
are so designed that a certain number of bents at each end are 
standard, so that they are available for use with any span of 
trimmer that is likely to be erected, the intermediate bents 
being put in as the occasion may demand. It will be noticed 
that the angle made by the trimmer girders with the horizontal 
is about 27°. The contractors have found, as the result of 
their experience, that this’is nearer the angle ‘at which loose 
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coal will stand than 30°, as is usually given in text and pocket- 
books for the angle at which coal begins to move. 

The system of storing the coal is very simple. Beneath the 
entering track, and directly in a line with the centre line of 
the trimmer as shown in fig. 1, there is a hopper into which 
the cars are dumped, and which has a capacity sufficient to 
take the whole load of the car. A chute in the bottom of the 
hopper, controlled by a sliding door, delivers the coal by grav- 
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of the conveyer trough, it carries the = of discharge out 
and up, the process being repeated until the pile is completed 
and the floor full. These conveyers are to run at a speed of 
200 ft. per minute, and will have a capacity of 8 tons per minute. 

Fig. 3 shows in some detail the plan of the pivot end of the 
reloader. This — of the apparatus consists of an arm 
varying in length according to the size of the pile to be at- 
tacked, as given in the dimensions marked on fig. 1"; the arm 


Fig. 2. 
OUTLINE OF TRIMMERS OF THE PORT RICHMOND COAL STORAGE PLANT. 


ity into the foot of the inclined trough that leads to the top of 
the trimmer. In this trough the scraping conveyer works, its 
course being indicated in fig. 2.. Starting with its load at the 
bottom of the hopper between the rails, it moves up through 
the trough to the apex of the trimmer, returns along the line 
indicated above the bents, passes over the idle pulleys M and 
N (fig. 2), and thence to the foot of the incline. The driving 
pulley of: the conveyer is at the top of the trimmer, and it is 
in turn driven by a rope leading off from pulleys in the near- 
est engine-house. Thus the pull is at the delivery end of the 
loaded chain. 

We have said that the system is so designed that the coal 
need never be allowed to fall more than from 12 in. to 15 in. 





is pivoted at one end and rests upon small flangeless wheels 
running upon the circular rails, weighing in this case 35 lbs. 
to the yard. The reloading arm is swung by means of anchor 
lines that run along the outside of one of the rails near the 
outer extremity, and which are firmly anchored to the ground 
just outside the extreme throw, which ranges through an arc of 
204°. These anchor lines pass over pulleys properly located, 
and then pass through a length of gas pipe to a point near the 
centre, where the arrangement of sheaves is like that shown in 
fig. 3. The pipe is used to do away with sag and slack, and 
the sheaves are so adjusted as to keep the length of the haul- 
ing lines as nearly constant as possible. The pipe connections 
are shown at the left of the engraving, while to the right the 





Fig. 3. 
PLAN OF PIVOT OF RELOADER OF COAL STORAGE PLANT AT PORT RICHMOND. 


in the plant. This would, of course, be impossible were it car- 
Tied to the apex of the trimmer before it were allowed to fall 
to the floor below. To obviate this difficulty and secure the 
desired end, that portion of the conveyer trough which is on 
the trimmer proper is left open at the bottom from a point near 
that indicated as P. Thus, when commencing operations with 
an empty floor, the coal-drops out at this point and starts the 
pile. Beneath the tower Q carrying the rope-drive, and below 
the bottom line of the trough, there is a ree] upon which a steel 
ribbon ¥; in. thick and 12 in. wide is rolled. The end of this 
ribbon can be drawn out and up by means of a windlass and a 
. Wire rope to the apex of the trimmer. Therefore when the pile 
has reached to within about a foot of the discharge opening, 








this ribbon is run out, and, forming an extension to the bottom’ 


lines lead off to the winding drums. The conveyer is an open- 
side scraper conveyer — witha Dodge chain and cutting 
into the side and foot of the coal pile. The operator stands on 
the pivot platform, and by means of hand-wheels controls the 
motion of the conveyer and the swinging of the reloader. The 
operation is apparently simple : the hauling line is drawn in 
until the conveyer bottom cuts into the pile and the — 
bring the coal up to the centre, and then as the supply falls 
off the reloader is swung in more and more unti) the whole pile 
is removed. The skill in handling comes in the prevention of 
a downfall and consequent burying of the reloader. While 
the natural quiescent inclination of a coal pile is about 27°, 
when that same coal has been subjected to a compression 
of a superincumbent weight, and the pile is eaten into from 
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the bottom, that same coal may stand at a very much steeper 
angle, and this may result in an avalanche when the founda- 
tion has been sufficiently cut away. The skill of the operator 
is made manifest by the alertness of eye by which he detects 
the first symptoms of a coming fall, and backs the reloader out 
of the way. 

When the coal leaves the reloading arm it is carried up the 
incline shown coming down to the right in fig. 4. The con- 
veyer chain passes around the sprocket wheel & that is keyed 
to the inclined shaft S, while the coal has already been deliv- 
ered at the point 7 lower down the slope into the inclined 
trough JU. This trough has an inclination of 6 in 12 that 
causes the coal to flow rapidly and freely into the upper shak- 
ing screen K, which is given 131 vibrations a minute by the 
eccentric H, to which it is attached by means of a long eccentric- 
rod. The coal escaping from the end of this screen drops 
upon an incline of 1 in 12 and thence into an adjustable chute 
for delivery into the cars on the outer shipping track. This 
chute is slung by suspending chains from a bracket on the 
tower, and is raised or lowered by the man in charge on the 
platform, where his lever is shown. Reference to the engrav- 
ing (fig. 4) will show that there is a gate at the foot of the 
chute controlled by the lever, so that the flow of coal to the car 
can “es temporarily stopped without stopping the conveyer 
itself. 

The coal that drops through the screen K falls upon the 
screen Z, which also has an oscillating motion of 131 vibra- 
tions per minute from the eccentric I. The coal is delivered 
into a chute and falls into cars on the loading track next the 
towers, and which is marked @ in fig. 1. Each tower, there- 
fore, screens and delivers two sizes of coal to the cars. The 
dust falls into a bin occupying the whole base of the tower, 
and from which it is taken through a suitable opening. This 
will be the fuel used under the boilers of the plant, and the 
excess will be removed by hand to cars and hauled away. 

The whole of the structural work of 
the plant is of steel, and the work has 
been most thoroughly done. The en- 
sag are coupled direct to the main . 
ine of shafting, and this is cut up = 
and subdivided by friction and tooth 
clutches, so that each and every mov- 
ing part can be handled independently 
of all of the others. The system has 
been in use for a number of years, and 
is being widely introduced by coal 
handlers who find it necessary to store 
large tonnages. Among other large 
plants that have been erected, there is 
one at West Superior, to which allusion 
has oe been made, which has a 
capacity of 100,000 tons in two piles ; 
one at South Amboy, with a capacity 
of 190,000 tons, in 16 piles; and an- 
other at South Plainfield, of 310,000 





screwed together, and place the fittings and joints in the hot- . 
test mage mee 

Fifth, firmly take the position that it will never need re- 
pairs, and render them difficult to make. 

Sixth, assert that it will never need internal*cleaning, and 
avoid all facilities for so doing. r 





Fie. 48.—DANCE’S BOILER, 1833. 
** Engineer,” August 17, 1894. 


Seventh, no matter how closely it copies some other dis- 


credited aggregation, give it a new name, and it will go fora 
while. 
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tons, in 14 piles. 
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SOME FACTS RELATING TO CERTAIN TYPES 
OF WATER-TUBE BOILERS.* 








(Concluded from page 219.) 





THE AGGREGATION OF PIPE AND FITTINGS, 


Tis stage of boiler-making occupies the same plane in 
boiler development that the rotary engine does in its field. 
Almost everybody has been touched by the disease. The mate- 
rials are all at hand, and the details can be mostly bought 
ready made. By the addition of another elbow, coupling or 
return bend, the budding genius of a boiler inventor sees the 
heights of fame and dollars within his reach. 

Asa rule it can be said that the later the date of the attempt 
the worse the results. 

They are all based on the following recipe : 

First, crowd in the greatest possible amount of heating sur- 
face, no matter how or at what sacrifice of other equally 
grees | requirements. 

Second, the more bends and right angles so placed as to 
obstruct circulation the better. 

Third, on the same basis that a steam-engine will run more 
regularly without than with a fiy-wheel, cut down the steam 
and water capacity to the lowest possible limit. 

Fourth, make it as far as possible out of pipes and fittings 


* From advance sheets of a publication by the Babcock & Wilcox Co. 


Fie. 49.—BELLVILLE'S BOILER, 1865. 


Fie. 50.—1877. 


Trade Circular. Trade Vircular. 

Sir Charles W. Dance, the inventor‘of,azsteam road-car- 
riage in England, joined Joshua Field (of Maudsley & Field, 
the builders) in patenting the first boiler of this description 
(fig. 48), and can be considered the father and godfather of 
troubles in this line. The lower tubes were used as grates, as 
in Gurney’s 1826 design. The familiar ‘‘ up-flow’’ and 





Fie. 51.—KILGORE’S, BOILER, 1874. 
Trade Circular Issued in Pittsburg. 
“‘ down-flow’’ pipes, connected by fittings (made specially, as 


there were at that time no regular ones on the market), were 
present. All ideas of the necessity of steam or water capacity 
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or desirability of access for internal cleaning were absent. 
Surface, weight and space occupied dominated the design. , 





Trade_Circular Issued in Seneca, N. Y. 


Belleville, a French engineer, introduced a box-coil boiler 
(fig. 49), made-up of bent U pipes screwed into return bends, 











Fie. 53.—HERRESHOFF’S BOILER, 1890. 
International Engineering Congress, 1894. 


a series of these coils being placed vertically side by side, 
connected at the top to a separating drum and at the bottom 
to a common feed-pipe. It was fitted with various automatic 





Fie. 54—WARD'S BOILER, 1879. 
U. S. Navai Reports. 


devices for —— the feed, circulation, blow-off, and 
pressure—the latter as it was found necessary to run the boiler 
at a higher pressure than that desired in the engine, throttling 
down to prevent the water from bodily leaving the boiler. 
They are used principally in marine service. 








About 1877 the bent pipe was discarded and return bends 
used on both ends of a series of straight tubes. This boiler 
(fig. 50) could be cleaned by taking it all apart. One particu- 
lar advantage of this boiler seems to be that the steamship 
owner has the opportunity to constantly displace paying 
freight by carrying round a mass of brick-work. 

J. C. Kilgore originated the “‘ Eclipse’’ boiler (fig. 51), 
using pipes and fittings to build up his U tube sections ; 
otherwise it was a copy of Allen’s 1872 design. 

Joseph Shackleton (fig. 52) used return bend units con- 
nected to vertical paneer placed side by side, connected at 
the top to a steam collector and at their bottom ends to a com- 
mon feed-pipe. 

Herreshoff (fig. 53) rechristened Belleville’s 1877 boiler, 
staggered the tubes, and added a feed-water coil above it 
made up in the same manner, made of pipes and fittings. 

Charles Ward used a vertical cylinder surrounded by a 
series of concentric coils (fig. 54) interrupted twice in their 
circumference, on opposite sides, by vertical manifolds. 
These manifolds on one side were connected by a radial pipe 
to the bottom of the cylinder, and at the other side to a sim- 
ilar pipe connecting near the top of the cylinder. 

E. E. Roberts (fig. 55), of New York, bred a cross between 
Belleville’s 1877 and Herreshoff’s 1890 boiler, that while 





Fie. 55.—ROBERTS’ BOILER, 1887. 
Trade Circular Issued in New York. 


‘‘ favoring’ both its parents, developed outside down-take 
pipes of its own. Made of pipes and fittings. 

Almy used straight pipes connected up with elbows and re- 
turn bends to an overhead steam and water reservoir and 
bottom connecting pipes (fig. 56). 





Fie. 56.—ALMY’S BOILER, 1890. 
U. S&S. Patent No. 434,227. 


The above are samples of some of the best aggregations of 
pipes and fittings. The least objectionable are those having 
the fewest bends and the least length of pipe, in proportion to 
the diameters used, between the inlet and outlet of each unit 
of circulation. 
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Rear EvEvATION SHowING CLEARANCES. 


Har Section at GuipEs. 
STANDARD EXPRESS PASSENGER LOCOMOTIVE ON STATE RAILWAYS OF HANOVER. 


Har SEcrion AT Front DRIVER. 








Kind of horizontal seams.............. Fake sustpedasecien a el 
“ “ circumferential SEAMS ......2+..0eeeeeee ebnetee tage oe rivetted 
Inside diameter of barrel’.................. heetoenes cocccee 4ft. 6 in, 
MN SE NOE <6 icc: sRakeRecuecs.. Koave docs sddeconcukntes TEUOEES FIOM. 
We egy Nin cb} Fede chee beanbas 60etavoes eb wae 219 
Diameter of tubes, — PNapaaiaaer scans haacurtedbvewas - = 
Rt ee ae ib cbeadseseeines 6 in, 
Distance Saiwees contes of SOD ai occctcbuss tnewds chet rns 2.5 in. 
Length of tubes over tube plates ................. iwikbeeente 12 ft. 11.6 in 
Distance from center to center of truck wheels ....... .... 6ft. 6.75 in 
WU RROE CRNOIEY OF CIE 5 vec osccs0n cassevescosth eset. an: 3,170 gals. 
Coal — ER oi hay ooo. ss tases nba unk oki's 4s 11,000 Ibs. 
Total wheel base of engine and tender. ..... ............ . 48 ft. 4.65 in, 
** length of e <n and tender over all.. .....++...-.++- 58 ft. 5.5 in. 
Height of centre of draft and buffing rigging above top ofrail 3ft. 53 in. 
Length of truck k spring, centre to centre............ 3 ft. 11.4 in. 
OI IES <5 ved neues nowsents 3a 3 It. in’ 
Height of bottom of ash-pan above top of rail 1 
Depth of ash-pan, front... ...... 20... sees ° 
ERO INET WONTON. 5 cise cn ccncs vas dbotedubsdaceeeess 
PSPUAE OR ROR VORUOR 65s ose okies secedsh dieoescenees.¢% . . 
Distance centre to centre of buffers..... pMhaeeesbomnsaca sees 5ft. 88in.* 
Breadth of oof of at widest point........ bal snewhebsatreewe 9 ft. 10% in: 
Height of roof of cab above top of rail. ........ .....-see00- 12ft. 3.4 in. 
we OIE GOD. ds Srbcdbivececsces -» Sft. Bin. 
Breadth of driving wheel tires ...... ........ A nepsbessbace 5.3 in. 
Height of running board above top of rail . Seiukawes 5 ft. 0.6 in. 
Distance from boiler head to back of foot plate.. es ie eae 2 ft. 11.5 in. 
‘ss ‘* top of crown-sheet to inside of boiler shell. 1ft. 6.3 in. 


Transverse distance from centre to centre of driversprings. 3 ft. 10.5 in. 
‘ between inside of driving-wheel tires.. 4ft. 5.5 in, 
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RACK RAILWAYS. 





Ir often happens that old ideas of inventions patented many 
years ago, which seem to have sunk into oblivion, are, half a 
century later, revived under a new form, and become valuable 
acquisitions to the industrial and scientific world. Such has 
been the case with rack railways. The first rack railway was 
built in 1811 near Leeds, by Blenkinsop. It was a mistaken 
conception, if you like, but in it was, nevertheless, the germ 
of the invention which has made mountainous districts ac- 
cessible by rail to tourists, and in many cases connected them 
with main lines. The engineers of the early part of the cen- 
tury were under the impression that the adhesion between the 
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HALF PLAN AND HORIZONTAL SECTION OF STANDARD EXPRESS PASSENGER LOCOMOTIVE ON THE STATE RAILWAYS OF HANOVER. 


ordinary plain wheel and rail would not be suffi- 
cient to effect the propulsion of the locomotive, then 
initsinfancy. Blackett, in 1811, showed that toothed 
wheels and racks were needless for this purpose 
Fifty-nine years were to elapse before Sylvester 
Marsh, in the United States, and Riggenbach, in 
Switzerland, were to revive the idea and assign it 
its proper place and use—i.¢., in those heavy gra- 
dient railways where the adhesion of the ordinary 
locomotive rendered it entirely inadequate to haul 
| load worth mentioning besides itself. 

he Mount Washington Railway, built by Syl- 
vester Marsh, is very similar to that constructed 
on the Righi by Messrs. Riggenbach & Naeff. It 
should be mentioned that Sylvester Marsh had first 
attempted to work Fell’s central rail arrangement, 
but soon abandoned it, substituting for the central 
raila rack, The gradients on either railway are 
often 1 in 4; on the average the inclination of the 
gradients is 11 in 50. 

The Righi was a success, and since then no fewer 
than 25 lines have been built in the world on this 
principle. Most of them are found in Germany, 
Austro-Hungary and Switzerland. The aggregate 
length of these railways is over 100 miles. The 
gauge is either 4 ft. 8} in. or 1 metre. Steep in- 
Clines of 1 in 5 are met with on the Hdllenthal in 
Germany, and the Laufen in Switzerland. 

The rack used by Riggenbach is really a wrought- 
iron ladder laid centrally between the ordinary rails. 
It consists of parallel channel irons kept apart by 
stays of round iron, which constitute the teeth, into 
which gear the teeth of the wheels on the engine 
run. The first engine had a vertical boiler, set at 
an angle with the frames, so that the water level 
would remain horizontal, whatever the inclination 
of the road might be. The wheels were loose on 
their axles, but the toothed wheel was keyed on 
the middle of the rear axle. Motion was transmitted 
to it by intermediate spur wheels. In subsequent 
applications the toothed wheels were mounted on a 
blind axle, for in the previous arrangement it oc- 
curred that the ordinary wheels wearing on the 
tread would interfere with the proper working of 
the toothed wheel, which gears simply with the 
rack. In all engines built afterward horizontal 
boilers were adopted, but arranged in such a man- 
ner that the level of the water should always re- 
main horizontal or nearly so. 

The idea naturally occurred that the wheels 
which run on the ordinary rails might be coupled 
and actuated by steam. This has been done on nine 
of the railways built according to Riggenbach’s 
plans. But the merit to have carried this new idea 
to its fullest extent and improved the rack belongs 
to M. Roman Abt, of Lucerne. Duriag the last 
nine years the Abt system has made wonderful prog- 
ress. No fewer than 19 railways have been built on 
the Abt system, representing an aggregate length 
of 194 miles. The longest are the Hartz Railway, in 
Germany, 18 miles ; the Rama Serajewo, in Bosnia, 
42 miles ; a section of the Transandine, in South 
America, 31 miles ; San Domingo, West Indies, 22 
miles. Oneof these railways—that of Mont Salies, 
in France-—is an electric one ; 1 in 5 gradients, as 
at Aix-les-Bains, are not infrequent. 

~The difference. between Abt’s and Riggenbach’s 
systems consists in the construction of the rack and 
the fuller utilization of the adhesive weight on the 
wheels running on the ordinary rails. There are 
two independent groups of cylinders. Those inside 
actuate the spur wheels keyed on an intermediate 
shaft. The outside ones drive the ordinary wheels 
in the usual manner, these wheels being, of course, 
coupled. On the portions of the lines which are 
not too steep the outside cylinders alone are worked ; 
on the heavy gradients, the inside or both inside 
and outside cylinders are used. 

The rack consists of parallel steel bars supported 
by chairs resting on metallic sleepers. The steel 
bars are cut out so as to form suitable racks, but 
the teeth of one bar are not opposite those of the 
other, but opposite the space between two teeth 
of it. This arrangement necessitates the reo 9 
ment on the engine of wheels with stepped teeth, 
but it reduces friction and ensures that the 
spur wheels are always in contact with one or 











‘ects Gas eee ak ve eee wee 


SECTION THROUGH A.B. 


7 
. 
: ' ‘ ’ 


wm acchs os ecw edewias Janus 


. 








\¢——_——_. os 








VT 
90 -- ——-- 4 1-9 — 19% -- 9 —— -- —— 90° - 
6+4— 


}-—-—20%-—l 


wtfiia 4 











SS aS Rea, 








I 


actor a 
Aw s 





















SIDE ELEVATION 








Sailihes ——3};— sl 





4 


w 


>) K-78 


: a. 
END ELEVATION 


















CAST-IRON FRAME FOR SCALE- 
(TESTING CAR. 


SCALE-TESTING CAR FOR PHILADELPHIA & READING RAILROAD. 
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two of the rack bars, which was not the case in the Rig- 
genbach system. The advantages are: first, the rack is 
easier to make and lay down with accuracy than the ladder 
arrangement of Riggenbach. The joints, although insistent, 
can for each rack bar be laid in alternate chairs, so as to keep 
continuity and the strength of the rack unimpaired ; second, 
much sharper curves can be used. In the Riggenbach system 
they could not be less than 9 chains radius ; 5 chain curves are 
frequent on the lines laid according to the Abt system. There 
is no necessity to have specially made parts for curves, as is 
the case with Riggenbach’s rack. The slight wear which 
takes place on the teeth at first after the line is opened to 






































SCALE-TESTING CAR, PHILADELPHIA & READ- 
ING RAILROAD. 





Ir is well understood by those who have even a superficial 
knowledge of weighing scales of any kind, that they are con- 
tinually getting out of accurate adjustment, and this whether 
they are in use or not. As the coarseness of the workmanship 
and the loads to be weighed increase, this liability to error 
increases, and for accurate work it is absolutely essential that 
readjustments should be continually made. In order to meet 
this condition, the Philadelphia & Reading Railroad have 
built, at their Reading shops, a scale-testing car, illustrations 
of which are herewith presented. 

The car has been in service for some time, and is giving 


| entire satisfaction, except that it rocks fore and aft when 


running at the rear end of a train at a high speed. It is ex- 
pected, however, that this trouble will be partially overcome 
by the use of stiffer springs. The body, which is shown by 
a separate illustration in very complete detail, is composed of 
w ribbed casting with metal 3 in. thick throughout and weigh- 
ing 20,850 lbs. Those pockets which open to the top are filled’ 
with solid blocks of cast iron having a total weight of about 
10,000 lbs. On this casting are all of the lugs and bosses re- 
quired for securing the several attachments, and include the 
bumpers at the ends. [Over the top of the body casting there 



















































































SCALE-TESTING CAR FOR THE PHILADELPHIA & READING RAILROAD. 


the traffic compensates for the difference of curvature, The 
experience gained on the Hartz Railway goes to show that the 
rack teeth wear 1 millimetre in 150 years, and the spur wheels 
last 12 years. The Riggenbach spur wheel lasts only two 
years.* " Third, the number of rack bars determines the weight 
of the trains which can be hauled on such a track ; a greater 
speed is possible, as there are always teeth in contact with the 
racks, and consequently no shocks, as in the Riggenbach sys- 
tem. Five miles an hour on the latter gives rise to hammer 
blows between the wheel and rack teeth, whereas in the Abt 
system a speed of 15 miles an hour is obtained without shocks 
or noise. The Abt system has been, so far, a grand success, 
and it will, no doubt, receive more extended o> preemie The 
Beyrout-Damascus Railway, 86 miles long, will be on the Abt 
system.— Railway Herald. 





* Albert Schneider, in Organ fiir Fortschritte, for March 21, 1894, 





is bolted a plate weighing about 1 ton, to which is riveted the 
heavy sheet-iron house, and which is also provided with a 
number of lugs that serve to keep from shifting forty-five 
50-lb. weights, all scaled to U. S. standard, and which are 
used to test small scales, In the sheet-iron house are kept 
various necessary tools, extra springs, journal bearings, brake- 
shoes, etc., all of which are in the car when it is scaled on the 
standard scales at Pottstown, Pa., once vig month, or oftener, 
if necessary. In case of the breakage of any of the above 
arts, the old is put into the house, and the new, taken there- 
rom, put into service, and the weight thus kept as near con- 
stant as possible. To the under side of the body are bolted 
the pedestals and brake-cylinders, the only important fixtures 
of the car which are not a part of the body casting. The car 
is carried by four 36-in. steel tired Boise wheels mounted on 
steel axles having 4} X 8-in. journals, the wheel-base being 
5 ft. 4in. ‘The car is equipped with National Hollow brake- 
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beams, Westinghouse air-brake and signal-pipe, and the Gould 
automatic freight car couplers. The weight of the car when 
ready for service is 20 gross tons. 

The half-tone reproduction of. the photograph shows the car 
ready for service, except that the bar, which is shown thrust 
through the hand-wheel, is not a part of the car, and should 
have been removed before the photograph was taken. 
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PASSENGER LOCOMOTIVE FOR THE CONCORD 
& MONTREAL RAILROAD. 








Our full-page illustration and front and back-end views 
represent an engine just completed for this road, which is of 
a design that has been recently adopted for a number of loco- 
motives by the Baldwin Locomotive Works. The chief pecu- 
liarity consists in locating both the driving-axles in front of 
the fire-box, and carrying the back end on a pair of trailing 
wheels. It will be remembered that the engine Columbia, 
which was exhibited by this company at the Chicago Exhibi- 
tion last year, was of this general type, but was compounded 
and had a pair of pony wheels instead of a four-wheeled truck. 

The plan has much to recommend it, as it-permits the driv- 
ing-wheels being placed as near together as their flanges will 
allow, and with slightly different proportions at the back end 
the fire-box could be widened out to any desired width. 

The following are the principal weights and dimensions of 
the engine : 


I or ons wav wkesehgh eed noua ech <aee.scadauks 19 in 
NS bia Secs 4n inp so 0ngt abl iieen cava san seno venues 24 in 
Driving-wheels, diameter outside of tires..................... 70 in. 

* He = PPI ccs aus) Sneae caieas be 63 in 
Driving-wheel centres of cast steel, tires held by retaining rings. 

Boiler, wagon-top. 

NE Ns aa wb p Sin bec 64 0 ahoes eae dn cunets Socks cade 170 lbs. 

nec cnk dues 64.6 pda: obs as odin. wanwiop vides 60 in. 

RG eC eae hs aah ows aa gc a Ved bbecebeswexesaneueteee 895g in. x 42 in. 

Tubes, number...... SAE GEG NG,'g Saka we wh Ube a ainda COD 234 
ess Leksa ck cdgbiece os 0c RE ery eae 2 in. 

RR ea Ge cel vob bies (0:4 000s 6dicsavsewaoweds 14 ft. 
Weight in working order, about.................0.05 cows cece 128,000 Ibs. 

org OND con. “csv bsceccccceseos% 00seak ben oa 74,500 lbs. 

> ON wink Sba.5 bcVa0e ac. oe 0 spe ioe bs emladawem 31,500 Ibs 
aad FID a nid weccktnceheccces” venwobaeuan 22,000 lbs 
Total wheelbase of Engine. ............0. ...cccccccsces ees 23 ft. 5 in 


Rigid wheelbase (including trailing wheels) 
Spread of coupled wheels... ...... .....cc.cesccscosscesvees 6 ft. 1 in. 


IN aod okn wine occes. cnsoresssiped send seesks 8 x 10 
ER Ss aces kh shes's savaqencse assess ove 5x 9 
SE NURI 55 ea'e's ss siwcc esceacbecicca pepadnaunepe 6% x 10 
ea LS cen 6 base dhs esa ne c'ebbeauearaaens 4% x 8 
Diameter of engine truck wheels.........  ....cccceceseceeece 33 in 

“ PE MRONINS bad '5 5, one sa: os bob cc ch pam enewe cs 50 in 

se EE TERED icin bh ty oiRsnie jas cheegdueebedandicn 36 in. 
ait ae OS ae a weap heb aeeear tie 4,000 galls. 


This locomotive is fitted with Westinghouse air brake on driv- 
ing-wheels, tender and train ; Westinghouse air signal ; con- 
solidated steam-heating appliances ; Sherbourne sander ; Co- 
lumbia metallic packing ; Nathan sight-feed lubricator ; Han- 
cock inspirators. The engine truck and tender wheels are the 
Vauclain wrought-iron centre steel-tired wheels manufactured 
by the Standard Steel Works. 
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MEETING OF MECHANICAL ENGINEERS. 





THE last monthly meeting of Mechanical Engineers in New 
York for the season was held on the evening of May 8, at the 
house of the American Society of Mechanical Engineers, 
No. 12 West Thirty-first Street. Mr. E. F. C. Davis, the Pres- 
ident of the Society, presided. Mr. F. W. Dean read the paper 
of the evening, which was upon 


THE EFFICIENCY OF COMPOUND LOCOMOTIVES. 


The compounding of locomutives presents to the railroad 
companies of this country the greatest means of fuel economy 
that has been placed within their reach, and it is fair to assume 
that this is the greatest of all the economies that can be car- 
ried out by railroads. Long since used in engines for all 
other purposes with marked success, the compound principle 
in using steam was unused in locomotives until recently, espe- 
cially in this country. Of late, however, the country has been 
somewhat flooded with compounds, some of very inferior de- 
signs. The result of this has undoubtedly been to cause a 
reaction, several compounds have been changed to simple en- 
gines, and many railroad men are either in a sceptical state of 
mind or condemn such locomotives in an unqualified manner. 
Wherever this condition exists, it can always be traced to an 
experience with locomotives having such bad qualities, that 
their use was simply intolerable. Fortunately, there are a 











sufficient number that are proving to be unobjectionable, and 
are so highly advantageous in many ways, that their con- 
tinued use is assured and will be gradually extended. There 
is nothing in which the expression ‘‘ survival of the fittest’’ 
will apply with more pertinence than to compound locomo- 
tives. Pecan either possessing such exceptions or being inti- 
mately acquainted with them never hesitate to say that they 
are the locomotives of the future, especially for freight, ele- 
vated railway, and suburban work. A type of engine that 
can clearly save fully one-quarter of the coal now used by 
simple locomotives, that materially reduces water consump- 
tion, diminishes boiler and slide dave repairs, reduces smoke, 
cinders, and the fire risk, that steams better than the simple 
engine in hard places, without a necessary increase of any 
kind of repairs, must surely become the favorite as soon as 
people know which design to select. 

Your committee has asked me to speak particularly of the 
efficiency of compound locomotives. This I propose to do 
briefly and as clearly as possible, and I shall begin with a 
statement of the reasons why a compound locomotive that is 
properly designed will save steam compared with the best 
simple locomotive, no matter what kind of service is consid- 
ered. 

1. The steam can be more conveniently used with great ex- 
pansion, and therefore high steam pressure can be more ad- 
vantageously utilized. : 

2. Division of the expansion between two cylinders dimin- 
ishes condensation in both cylinders by reducing the range of 
temperature in each cylinder. 

8. Division of expansion between two cylinders renders it 
possible to evaporate, or re-heat, a portion of the moisture in 
the exhaust of the first cylinder, and thus render it capable of 
doing work in the second cylinder. As this can be done in 
the locomotive with waste gases the gain is all profit. By 
using the proper kind of receiver this is an effective means of 
economy. 

4, Steam that leaks through the valve of the first cylinder 
is, in a properly designed locomotive, worked expansively in 
the second cylinder. 

5. Steam that is re-eyaporated toward the end of the high- 
pressure piston-stroke, too late to work expansively, instead 
of being exhausted to the atmosphere as in the simple loco- 
motive, is worked expansively in the low-pressure cylinder. 

Concerning the first reason, the expansion in the compound 
locomotive can be secured with a later cut-off than in the sim- 
ple locomotive, and with this comes a wider port opening and 
less wire drawing of the steam. It is feasible to expand steam 
in a single cylinder by cutting off early, but such efforts have 
always resulted in wastefulness by great condensation, thus 
giving rise to the familiar expression ‘‘ expansive working is 
expensive working.’’ D. K. Clark showed as early as 1850 
that a cut-off of about one-third stroke in a simple engine is 
the most economical, and the same thing has been recently 
shown by Professor Goss in this country. So that if a high 
degree of expansion is used in the simple locomotive it means 
extravagance in steam, although it may save some coal by low 
terminal pressure and gentle exhaust action on the fire. The 
compound locomotive, however, saves 15 to 20 per cent. of 
steam, and above this saves coal by its low terminal pressure 
and gentle exhaust. 

Concerning range of temperature, in certain typical cases 
in my possession the temperatures and ranges were as follows : 


SIMPLE. COMPOUND. 
Initial temp........ 374° H.P. 368° L.P. 312° 
EAIWEE oc cck apices BOO. 2 298° is 230° 
Range........ . 144° t3 70° ty 82° 


In these cases the simple locomotive used 27} lbs. of feed- 
water per I.H.P. per hour and the compound 194 lbs., pro- 
ducing a saving of 29 per cent. This remarkable saving is 
attributable only to the small ranges of temperature in the 
cylinders with resultant small condensation, and to the reheat- 
ing receiver, for the total expansion was the same in both 
cases. 

In simple locomotives the condensation in cylinders some- 
times amounts to as much as 60 per cent. of the total steam 
used, and in the case of a simple locomotive with which I 
have experimented, where the passages were well protected. 
the condensation was 38 per cent. 

The effect of a re-heater is rather difficult to determine in a 
locomotive, and of course no rise in temperature or super- 
heating would be shown until all of the moisture had been 
converted into steam. As there is much moisture in exhaust 
steam it is not likely that it will be all dried out by the re- 
ceiver of a locomotive. In a pumping engine, however, such 
difficulty ste a and in a Leavitt pumping engine at the 
Boston Water-Works, while the pressure in the low-pressure 
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steam-chest was equal to that of the —— the tempera- 
ture instead of being 212° was 306°, showing the remarkable 
super-heating of 94°. As a compound locomotive receiver is 
bathed in gases of 550° to 600°, while the temperature of the 
moist steam within has a temperature of only some 280”, it is 
unnecessary to argue that some pena pe segore takes place. 
When we remember the _— capacity of the metal of a steam 
cylinder to condense and re-evaporate, we have ample reason 
for the belief that a receiver having a temperature fully 200° 
higher than that of any locomotive cylinder, has a much 
greater capacity for evaporating moisture than a cylinder. It 
is clear, from these considerations, that a receiver in the smoke- 
box of a locomotive is of the greatest importance in promoting 
economy. 

In the fourth reason for the economy of a compound loco- 
motive I have stated that the leakage by the high-pressure 
valve should pass into the low-pressure cylinder, and there 
worked expansively. This is necessarily so in the two-cylinder 
engine, but in some four-cylinder locomotives, with a single 
valve to two of the cylinders, leakage may pass directly from 
the high-pressure cylinder, or even the boiler, to the atmos- 

here, 

While [ have pointed out the economical advantages of com- 
pounding, I must not ignore the losses to which the compound 
is subject. These losses have in cases converted compounds 
into more wasteful engines than simples. 

I will take up these losses as they occur. 

The first is that due to the imperfections of the link motion 
which are strongly brought out in the high-pressure cylinder. 
These imperfections are great in simple engines also, not with- 
standing the protestations of some of my locomotive friends, 
but in the high-presure cylinder of the compound, as com- 
pression begins on the steam of receiver pressure, compression 
is likely to be excessive, and reduces the area of the indicator 
diagram seriously, and in early cut-offs at ordinary speeds, 
even, a loop is frequently formed showing negative work, 
thus reducing the net work. This is one reason why many 
compounds at certain points of cut-off do much more work in 
the low-pressure cylinder than in the high. It also furnishes 
a part of the reason why some compound locomotives are less 
economical, in relation to the simple engine, in light work 
than in heavy. In the latter case the point of cut-off is suffi- 
— late to avoid excessive compression and a loop in the 
diagram. 

The usual remedies for this defect are, inside clearance to 
the slide-valve, and large clearance volume in the cylinder. 
The former causes the exhaust to close later, thus trapping in 
less steam in the clearance spaces, and the latter gives a larger 
volume to fill by compressed steam and thus reduces the 
maximum pressure. There is another remedy that ought to 
be applied in addition, as follows: The high-pressure valve 
should be set so as to give negative lead in full gear, and to 
give zero lead when cutting off at about 45 per cent. of the 
stroke. Slipping the eccentrics back sufficiently to accom- 
plish this, delays the beginning of compression, and therefore 
its maximum amount. 

Another loss, which is often great, is that between the cyl- 
inders, causing the combined indicator diagram to have a large 
gap between the bottom of the high-pressure and top of the 
low-pressure cards. This loss is so great in many cases as to 
amount to some 30 per cent. of the possible work of the steam 
after high-pressure release, and will nullify all gains that may 
come from compounding. It is probable that less than half a 
dozen compound locomotives in the country have this loss so 
small as to make it, when coupled with another phenomenon, 
virtually nothing. The latter will be noticed presently. 

The loss between the cylinders is so insidious, so to speak, 
and so little comprehended, that it should be dwelt upon suffi- 
ciently to make its. causes and nature clear. It cannot be 
done away with, even in slow-running pumping engines, for 
even there some work must be absorbed in transferring the 
steam from one cylindar to the other. In addition to this 
cause the various resistances | gates by obstructions and 
abrupt changes in direction of the steam passages are to be 
noted. The steam in passing out of the first cylinder, through 
the intercepting valve, where this is used, and through the 
Open port of the low-pressure cylinder, is considerably retarded 
and a great loss of pressure is produced. Engines having 
piston-valves suffer much from this loss because the steam has 
to pass through gratings which form the ports. Engines that 
have the intercepting valve on the low-pressure side are much 
subject to this loss, because the steam is rapidly drawn from 
the receiver by the low-pressure piston through this restricted 
opening. If this valve is on the high-pressure side the steam 
passes through it only as rapidly as it escapes from the small 
cylinder, and this is only some one-half to one-third as rapidly 
as it is drawn into the large cylinder. This shows the impor- 





tance of placing the intercepting valve as near the high-press- 
ure cylinder as possible. 

The type of engine that can be used at will as a simple en- 
gine, is in general considerably subject to this loss, for the 
changing valve forms tortuous passages and abrupt obstruc- 
tions when the engine is compounded. In this case also, the 
valve should be near the high-pressure side. 

I should not omit to notice a loss seldom thought of—viz., 
that due to the back pressure on the low-pressure piston. 
This piston always has a larger area than the combined areas 
of the two pistons of the equivalent simple engine. Unless 
the back pressure per square inch on the low-pressure piston 
is less than on the simple pistons, in proportion to the greater 
piston area, it is evident that the work of the back pressure is 
greater in the compound than in the simple engine. In gen- 
eral, I think the back pressure will be found to be proportion- 
ately less than in the simple engine, but this possible loss 
should furnish caution against over-cylindering a compound 
locomotive, especially on the low-pressure side, and particu- 
larly for high speeds. This is an argument for obtainin 
large power by means of large high-pressure cylinders, — 
indirectly for the cylinder ratio of 2 to 1, or thereabout, for a 
passenger engine. 

Having considered all the losses to which a compound is 
subject, we are in a position to appreciate the reason why cer- 
tain compound locomotives are highly economical, when work- 
ing slowly or even moderately fast, with beavy trains. In 
these cases in consequence of late cut-off, yet with consider- 
able expansion, and somewhat slow movement of the steam, 
the losses described are small, and bear a small proportion to 
the total work done. The result is that the compound is en- 
abled to bring out those valuable qualities undiminished, 
which in numerous cases it has proven itself to possess. 

Most compound locomotives have a low-pressure port ridicu- 
lously small, so small, in fact, that, while simple engines re- 
quire an extravagant velocity of steam through ports, even as 
high as 1500 ft. per second, some compounds have it two to 
three times as great. In such locomotives the loss between 
the cylinders is enormous, and the engine becomes useless for 
high speeds. 

The compensation for the loss between the cylinders, to 
which reference hag been made, is the increase in the area of 
the low-pressure diagram, produced by the fact that compres- 
sion should occur only up to the initial pressure in that cyl- 
inder. The late exhaust closure fills out the heel of the dia- 
gram and may add to its area the amount lost between the 
diagrams. In my experience the loss between the cylinders at 
232 revolutions per minute was only 8 per cent., while in 

many compounds at this speed it is fully 30 per cent. The 
above 8 per cent. was exactly made up as just described. In 
the same case the cards realized 87 per cent. of the theoretical 
isothermal card having the same ratio of expansion and back 
pressure, and this was fully as much as a simple engine real- 
ized under the same conditions. Such a result is remarkable 
for a compound engine even in stationary service. 

This discussion has brought out the fact that the compound 
locomotive is subject to losses to which the simple engine is 
not, and which may render it unfit for fast work. Such de- 


fects can, however, be fully overcome by large and easy pas- - 


sages, and the oft-repeated statement that the compound is fit 
= for freight trains is highly erroneous. 

rom one point of view compound locomotives can be 
divided into two classes—viz., the automatic, that starts by 
allowing live steam to pass to the large cylinder only until the 
engine has made a half revolution or thereabout ; and non- 
automatic engines, that can be operated at will as simple loco- 
motives as long as desired. 

I have always taken the position that the non-automatic en- 
gine does not allow the compound system to fully realize its 
object, and that any locomotive which does not immediately 
become a compound after making an initial movement is te 
some extent a failure. 

It is held by the advocates of this type that the automatic 
engine does not start well, and that it cannot pull a sufficiently 
heavy train over ruling grades. Neither of these features has 
come within my experience, although that has been with 
freight trains on a continuous grade of 96 ft. per mile, 12 miles 
long, and with heavy fast suburban passenger work with 
11 stops in 9 miles. It is no exaggeration, in fact, to say that 
the starting of the automatic engine has been uniformly surer 
than that of the simple engine in this service. 

The point here considered is of the greatest importance in 
suburban or elevated railway work, for here the compound is 
particularly economical if it is a compound frem the begin- 
ning. If it is a simple engine for some liitle time, the great- 
est part of its peculiar adaptation to the work which requires 
frequent starting is lost. This will be referred to again, 
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From another point of view, compound locomotives are 
divided into two, three, or four-cylinder engines, Here ap- 
pears a radica] difference in detail, and one that must not be 
passed over without discussion. 

In designing an engine for any kind of work it is funda- 
mental that the smallest cylinders that will properly expand 
the steam should be used, and that the smallest number of 
cylinders should be used. By pursuing any other course 
more cylinder, piston, and piston-rod surface is obtained than 
is necessary. As cylinder condensation is the greatest of all 
enemies of economy, by using multiple cylinders we invite 
our — enemy to be always with us. It is at least ap- 
prox gr dl true that cylinder condensation is proportional to 
surface, other things being equal, and dealing with common 
sizes, the cylinder, piston, and piston-rod surfaces of a four- 
cylinder compound engine will be found to be about 33 per 
cent. in excess of those of the two-cylinder type. It is evi- 
dent that the four-cylinder compound is therefore very seri- 
ously handicapped, when competing with the two-cylinder 
compound. 

No further logic should be necessary to show that the four- 
cylinder compound cannot be justified from an economical 
standpoint, and has no reason for existence except as a mears 
of producing a balanced engine. 

If a two-cylinder compound requires a larger low-pressure 
cylinder than can be accommodated, two low-pressure cylin- 
ders can be used in its place, cast together, one above the 
other, and yet with advantage over the four-cylinder engine. 

I now wish to consider the various kinds ob railway service 
with reference to the economy of the compound locomotive. 
Assuming that the compound is of the automatic type, the 
order of economy is as follows, the greatest being first : 

Elevated city railway service ; suburban railway service ; 
freight railway service ; express passenger railway service. 

The economy on the elevated railway is due to the great 
amount of starting and acceleration of trains. The simple 
engine can only do this when working steam at full stroke or 
late cut-offs, while the compound engine will expand the 
‘ steam some two and one-quarter times when starting, and 
much more soon afterward. Bearing in mind the great econ- 
omy of steam gained by the early stages of expansion, the 
economy of the compound is evident. The following table 
shows the relative values of a pound weight of steam at difter- 
ent points of cut-off : 


POINT OF CUT-OFF. VALUE OF 1 LB. IN 


WEIGHT OF STEAM. 


MR 55s ob bees ca ble DEE ERESRE ES 1.000 
es MEL Bos is 5G cob ow ebelsv ean oc anveil 1.659 
7 Fg a ae eiweie CTBT ESE eee 2.000 
+ 2g? OP Pee re remem Ts 2.207 
t RE igs Shi c wns sbaabek ee eee 2.343 
4 Fo: Hen d Sewiko OAabs BRE Rake OI 2.435 
} Oe igia Sabon Bs oss ¥i0'e Ra OR CREE EN 2.495 
rt OEE IE ERE 2.532 
Ps xe ot Oe Pre er Oa ET ee ee 2.552 
ps oh EIS TG CAM RU RS PTL Re ares 2.560 


This table shows that when the simple locomotive starts, it 
is using steam in such a way that 1 lb. in weight does work 
of a value of 1, while the compound obtains from the same 
weight of steam work represented by 1.659 at least. In most 
cases it will be more than this, say 1.768 for 2} expansions. 

1.768 — 1 


The saving in steam is therefore —— = 43 per cent. 
768 





Soon after, the simple locomotive is expanding the steam 
twice and the compound fully four times. The steam quan 
tities are then 1.659 for the simple and for the compound 
2.207 — 1.659 
2.207 
cent. The actual savings made by some compounds in ele- 
=e service show that these figures are not far from the 
ruth. 


In express passengér service the quantities would be some- 


what thus : 
2.485 — 2.207 
——__-———- = 9 per cent. 
2.435 


The remainder of the saving in steam would come from the 
other causes mentioned in this paper, but chiefly from re- 
duced cylinder condensation. 

If we add to this effect the economy due to reduced cylin- 
der condensation, and diminished ejection of sparks from the 
stack, the economy of the compound is still more marked, and 
it is evident that in elevated service the non-automatic com- 
pound loses a great part of these advantages. 








2.207. The saving in steam is then = 25 per 





| gines have been tried with 





Following out this reasoning the order of my list of services 
will be justified. Unfortunately if the simple locomotive uses 
the upper cape of expansion, some 40 or 50 per cent. of this 
steam will be condensed in the cylinders. 

The saving of fuel by the compound locomotive is mate- 
rially affected by its increased evaporation per pound of coal, 
which amounts to some 15 per cent. Added to this a saving 
of some 15 per cent. in steam consumption, it appears an easy 
matter to save 30 per cent. in coal. 

In closing, I desire to refer to the claim made by many per- 
sons that the saving by compounds is due to larger boilers and 
higher pressures. here have now been so many trials of 
engines of both types with boilers and pressures the same, 
that this view is gradually being abandoned. I have myself 
conducted trials of simple locomotives with pressures of 140 
Ibs., 160 Ibs., and 175 lbs., and have been unable to perceive 
any material difference in water consumption. Perhaps the 
most conclusive trials of this character were carried out by 
the Caledonian Railway in Great Britain, where the same en- 
ressures varying from 150 lbs. to 
200 lbs., over long periods in the same service. I have been 
informed by the late Locomotive Superintendent of that line, 
that their conclusion was that the most economical pressure 
for a simple locomotive is from 150 to 160 Ibs. 

The grand fact to remember in all of these considerations is 
that the compound locomotive can use as little as 20 lbs. of 
steam per hour per I.H.P., while the simple locomotive can- 
not use less than 27 lbs., and in passenger work such a result 
for the compound can be attained by avoiding ‘a net loss of 
work between the cylinders. 


DISCUSSION, 


Mr. Nichols : 1 have been very much interested in compound 
locomotives, and also in what Mr. Dean has said. He speaks of 
the advantage compound engines have for elevated service. 
They, of course, appeal directly to the elevated railway ; 
first, from the practical standpoint of a lesser amount of 
dust and ashes, smoke, steam, etc., emitted, from the fact 
of using half the number of exhausts, and not only from 
that, but from the fact that these exhausts are emitted 
at considerably reduced pressures, certainly not more than 
one-half that of simple engines. The result is less trouble 
to people alongside of the road and less noise. It might 
seem rather strange that the subject had not been more 
generally taken up, therefore, by elevated railroad ;people, 
because of these advantages, in addition to the greater ad- 
vantage of economy in fuel, which now has been thoroughly 
demonstrated in favor of the compound engine. Of course, 
there are many reasons why that hasnot beendone. The same 
reasons, I suppose, would apply to prevent the adoption of 
electricity or something that might be better than steam—that 
is, in other words, the objection that it costs a great deal to 
make any change; and railroad managers, particularly ele- 
vated railroad managers, are ~ Sees conservative in making 
changes of this kind. In 1890, I think, three engines out of 
75 were changed from simple to compound. These three had 
been wietkea They were originally Rhode Island engines. 
They were rebuilt by that works then aud made compound 
engines ; they have been in continuous service ever since, run- 
ning side by side with simple engines of the same class and 
capacity. Thecylinders, which had been originally 11 in. in di- 
ameter, were made, on the high-pressure side, 114 in. in diame- 
ter, and the area of the low pressure was 2.4 times the area of 
the high pressure. Those engines had no increase in boiler 
capacity, no increase in any of the parts, no material increase 
in the weights. I lay stress on this for what I am coming to 
later, The experience with these three engines was so satisfac- 
tory, for the reasons spoken of—less vexation to the passengers 
and to residents along the line and decided economy—that it led 
in 1892 to the construction for new work of 19 other engines, all 
of them two-cylinder compounds, 16 of them built by the 
Rhode Island Works and three built by the Pittsburgh Loco- 
motive Works ; the Rhode Island locomotive engines being the 
automatic engines that Mr. Dean has spoken of—that is, 
changing from simple to compound ; and the Pittsburgh en- 

ines being of the non-automatic type, requiring to be changed 
rom simple to compound. The old engines weighed 24 or 25 
tons. The new engines were made heavier, and weighed 28 to 
29 tons. This was done because we were determined to use 
five-car trains, and wanted to make sure of them on the ab- 
surdly heavy grades which, unfortunately, obtain in all cities. 

Now as to the result. Some observations of these particu- 
lar engines, made soon after they were on—I compare now the 
new compounds with the old simple engines—and on several 
runs that were made, the average of these I give for the sim- 
ple engine drawing a four-car train loaded. Thestarting time 
—that is, from the time of getting up to full speed—averaged 
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28 seconds ; the time of run between stations at full s , 44 
seconds ; the slowing down, 18 seconds, and the standing time 
at the stations, 11} seconds. For the compound in the same 
service, same weight of train, etc. : Starting time, 28 seconds ; 
full speed, 88 seconds ; slowing down, 21 seconds, and the 
standing at the stations, 11 seconds. The standing at the sta- 
tion, simple or compound, had nothing to do with that, because 
that depended more largely on the facility for passengers get- 
ting in or out. The compound reached full speed aaiakine 
than the simple. Our anticipation had been, and it had been 
predicted by opponents of the compound engine, that there 
must be trouble with compounds in this respect—that they 
would start more slowly, and that they would come to a stop 
more slowly than simpleengines. But the opposite was proven 
in these cases. On the other hand, we noticed that the simple 
engines slowed down in 18 seconds and the compound in 21. 
That was due largely to the fact that the compound engines 
were heavier than the simple engines were, and that they used 
the air brakes only, and had not the Westinghouse brake. 1 
think it is entirely attributable to that—that the engineers 
would hesitate with a heavy train to slow down for fear of 
causing disturbance to the passengers. So that the advantage 
seemed to be on these runs on elevated railroad service just 
where it was predicted the engine would not succeed. It seemed 
as though they had succeeded to the fullest anticipation. The 
time of this run, which was 4.22 miles, was 22.8 minutes for 
the simple and 20.2 for the compound, or averaging 12 1 miles 
an hour, including 11 or 12 stops for the simple engine and 12} 
for the compound. This speed was afterward increased. 
When that run was increased to 6 miles it was determined to 
speed the engines up more, and an average of 15 miles, includ- 
ing the stops, was maintained with the compound engines, and 
we never did have a simple engine that would maintain that 
15 miles an hour and make the 19 stops in the 6-mile run. 
That is partly due to the weight—the compound wuuld always 
doit. The result is substantially this—I make the claim mild- 
ly—I know that we are saving 20 per cent. ; and some claim— 
the Rhode Island expert, Mr. Batcheller, now deceased, who 
designed the engines, claimed, and demonstrated to his satis- 
faction, and I think to mine, that he was making a saving of 
nearly 30 per cent. in fuel and in water; but I claim merely 
20 per cent., and our average practice will show 20 per cent. 
saving, or it will show that those engines are annually savin 
20 per cent. of the cost of the engines in the use of fuel ant 
water ; and that becomes very important, particularly on ele- 
vated service, where our fuel and water approximate to 25 per 
cent. of the total expenses of operation. ‘ 

There was a great deal of criticism made as to these engines, 
and there was an unfortunate time in 1893 for the engines, 
in which year I am a little afraid the four-cylinder type 
was favored more than these. The effect was that the whole 
of these 19 engines were laid out of service for upward of six 
months. It was decided that they were not satisfactory, and 
that they were giving us a great deal of trouble. The nature 
of that trouble was this : that there was a disagreeable jolt in 
starting and stopping those engines, so as to disturb persons in 
their seats. A great deal of time and attention was given in 
trying to find out what that was attributable to. I never was 
fully satisfied in my mind what the trouble was. The fact, 
however, that these things did occur led to careful observa- 
tion of it, and I have observed the matter carefully and come 
to the conclusion briefly that the compound engine requires a 
great deal more care given to important details. It requires a 
great deal more care and attention in its repairs, in keeping in 
order, and probably considerably more expense than the sini- 
ple engine ; that it requires—I speak now of these two-cylin- 
der engines—it requires a great deal more care and skill in run- 
ning, particularly in elevated railway service. I have ‘seen 
runners make four and five stops without disturbing a person 
any more than you would be disturbed in sitting in « chair 
here, and then on the sixth or seventh stop bring the train up 
with a jolt that would almost throw you on your head, show- 
ing at once, the —_ being on the same run, that there must 
be a great deal of it in the individual runner ; and that be- 
came so impressed on my mind that, although I hesitated a 
long while about it, 1 was almost determined that it was very 
largely prejudice on the part of the men—that they were de- 
termined not to run those engines smoothly. That is a pretty 
severe accusation to make, I know ; but it leads to this general 
result, from my standpoint : that I would not advise using 
compound engines in connection with simple ones, or the re- 
verse, you may say, because if men become accustomed to one 
type of engine it is difficult for them to become reconciled to 
another type; and the simple engine requires a little less 
knowledge to understand. The runner does not need to know 
about the intercepting valve. The result is, he avoids it and 
does not use his best efforts to make it do its best work. I 





think a great deal of our trouble with compounds has been 
due to that. I havenever heard or known of a case where the 
three original compounds—changed over, mark you, from sim- 
ple into compound, and therefore not specially designed as 
compounds, and those three compounds are running side by 
side with the simple engines—I have never known or heard of 
a case in which those engines ever jarred a train, so I think it 
almost conclusive proof of what I said. 

Mr. Dean’s reference to superheating has a significance, to 
my mind, because a friend of mine, quite a skilful engineer in 
the city and rather an opponent of compound principles, said 
that he thought the steam gap in the smoke-box of the two-cyl- 
inder engines was quite enough to correspond with about 20 
per cent. gain, and was disposed not to ascribe anything fur- 
ther to the compound principle ; but he was finally, after dis- 
cussion, induced to state that he believed that would not 
amount to more than about 10 ‘ea cent., and to acknowledge 
that there must be something like 10 or 15 per cent. saving 
the compound principle itself from other causes. 

Mr. Platt : I would like to ask for information, from these 
gentlemen who are familiar with the compound locomotive, 
upon this question : Given two roads about the same length 
but of very different characteristics—for instance, take the 
Hudson River Road from here to Albany, about 142 or 148 
miles, and the Delaware, Lackawanna & Western to Scranton, 
about the same distance, one being practically level, and the 
other having a rise of somewhere about 2,000 ft. above tide 
water, besides the very irregular grade between here and the 
Summit, the Summit being about 110 miles from here, and 
then falling 1,200 ft. into the valley—would you expect any- 
thing like the same economy on such an undulating road as 
you would on a road like the Hudson River ? 

Mr. Dean: I think perhaps I can say something on that 
subject. I should not expect quite the economy ; only, how- 
ever, from one standpoint, and that is that the engines be- 
tween here and Scranton would have to run down hill consid- 
erably, and they would be burning coal while running down 
hill, and therefore they would not have the Forges A to be 
saving during that time. But, on the other hand, while they 
were climbing the hills they would be saving more than they 
would if the road was like the Hudson River ; so that possibl 
they might come to be saving fully as much, and | rather thin 
more than they would on a level road, because the compound 
produces marked saving in climbing hills. But on the Lehigh 
Valley Railroad, where an engine of my design is running up 
the 96-ft. grade out of Wilkesbarre, the service is peculiar and 
the saving cannot be as great as is found in many other places, 
for the reason that the engine pushes a train of coal cars up to 
the top of the grade and then comes down empty ; then turns 
around and pushes another train up the grade, so that in 24 
hours, even b eee amas late in the evening, they can 
go up that hill three times—and it takes about an hour to go 
up—and they would be saving coal during three hours—it is 
anthracite coal—and burning it during the rest of the 24. In 
the actual case where this engine was tested against the best 
simple engine they had—of course that is always the case ; 
where there is one compound it is always put against the best 
simple engine—the actual saving in coal was a little over 16 
per cent. and in water over 13 per cent. But where the en- 
gine was taken down on another division which was nearly 
level the saving in water was 25 per cent. 

Mr. Vauclain: I think, Mr. President, that the economy that 
we could expect from the compound locomotives operating 
under those conditions would depend almost entirely on the 
manner the locomotives would be loaded. If the engines were 
running at the same point of cut-off in both cases, we would 
expect the same economy from the engine so long as it was 
under speed. If the ym were loaded to its most economical 

int of cut-off on the level, and was using steam constantly 

rom one end of the road to another, we would certainly obtain 

a much better result ona level road. On a hilly road we 
would have to load our — soas to be able to haul the train 
on a maximum grade. erefore on certain portions of the 
road the engine would be operated at slight disadvantages— 
that is, there would not be the same economy as if the road 
were uniform. In addition to that, the drifting of the locomo- 
tive would be simply permitting that engine to waste fuel in 
order to maintain the pressure, so that the steam would be avail- 
able when they wanted to make use of the engine. 

The locomotives upon the Pike’s Peak Railroad were first 
constructed as single-expansion engines. The road is about 9 
miles long. The maximum grade is 25 per cent. The mini- 
mum grade is about 7 per cent. The engines did fairly good 
work. They were very well satisfied with them. But the 
consumption of water was enormous, and also the consumption 
of coal, necessitating several stops for water and fuel, and pro- 
longing the duration of the trip, so that the runs were not very 
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profitable. The business of the road, however, increased to 
such an extent that it became necessary to have another loco- 
motive ; and as I had taken the trouble to go there and set the 
single expansions up, they consulted with meas to what I thought 
would be the best type of engine to buy—whether I would ad- 
vise the use of compound locomotives. I said I certainly 
would, and that we would guarantee that the performance of 
the compound engines would be superior to that of the single- 
expansion engines. Under those conditions we built them a 
compound locomotive of the same capacity as the single-expan- 
sion engine, and the economy in fuel was about 35 per cent.— 
from 35 to 38 per cent. The consumption of water was about 
25 per cent.—between 25 and 28 per cent.—necessitating one 
less stop for water and one less stop for fuel. The speed of 
the machine going up the hill wasalso increased. We reduced 
the time from about two and one-half hours with the single- 
expansion to one hour and 50 minutes with the compound en- 
gine. This performance was so satisfactory to this road that 
after one year’s use of the compound engine they negotiated 
with us and arranged to have the three single-expansion engines 
returned to the works and converted into compound engines, 
and now the road is operated exclusively by compound loco- 
motives, and they would have nothing else. 

There is still another point in connection with these locomo- 
tives on the Pike’s Peak Road. It is a very easy matter to get 
up to the top of the mountain ; but after you are up there it 
is not such an easy matter to come down again. You cannot 
use ordinary power brakes and come down a 25-per cent. 
grade. It is simply like sliding down an ordinary cellar door. 
The manner in which we get down hill is to convert the cylin- 
ders into air brakes. We use them as an air brake, or what is 
ordinarily termed a water brake. We lead a jet of water into 
the exhaust passages of the cylinders and throw the engine 
in forward motion, and let it drift backward down the hill. 
We have the exhaust passages piped up and aregulating valve 
on the pipes, so that we can reduce the air pressure in the cyl- 
inders and steam-pipe passages to any desired pressure that we 
see fit, and we find that this system of braking is very much 
more effective on a compound engine than what it is on a sin- 
gle-expansion. The engineers have very much greater control 
over their trains than they formerly had with the single- 
expansion engines. The locomotives are four-cylinder com- 
pounds, 

Mr. Platt: I would like to ask Mr. Vauclain, when he gets 
up again, to explain the difference between the operation of 
those engines coming down the hill and the ones on the Rigi 
Road. I noticed a very different sound coming down the Rigi 
from coming down Pike’s Peak. My recollection is that in 
the Rigi there is just as much of an exhaust coming down the 
hill as going up, one being exhausted with compressed air, the 
other being exhausted with steam ; but that there was no ex- 
haust at all on the Pike’s Peak Road. I was out there in Oc- 
tober, but I have not been on the Rigi since 1881, and I would 
not undertake to say that those engines are there now. 

Mr. Vauclain: I think that the noise in the Rigi engines is 
perhaps due to letting go of the compressed air in the smoke- 
box. With the ordinary locomotive, when you are running 
along, if you reverse the lever the engine will take in air and 
throw it out again in the smoke-box, causing a noise similar to 
that of exhaust steam ; whereas on our system of water brake 
we pipe the exhaust back to the cab of the engine ; we puta 
regulating valve on there with a muffler. We lead the air out 
under the cab at the back end of the engine where it is unno- 
ticeable If any one sees fit to ride on the locomotive, he can 
hear this air escaping out of the muffler very quietly. They 
are somewhat similar to the mufflers used on the elevated loco- 
motives here with their Eames vacuum brake. But when it is 
thrown out into the smoke-box it makes a noise similar to the 
exhaust. We found it more satisfactory to seal the exhaust, 
so. we have a valve which fits into the exhaust port ;: when the 
exhaust is closed to the smcke box it is open to the atmos- 
phere underneath, so that nothing but good clean air can ‘be 
taken in. 

When I received the invitation from the committee to come 
here and speak for five minutes on compound locomotives, it 
was with considerable hesitation that I made up my mind to 
come. Being the patentee of one of the most extensively used 
— of compound locomotives in this country, I have a 
slight hesitation in speaking about them before an association 
of this kind ; I might be accused of taking advantage of the 
opportunity to advertise my wares. I naturally am favorable 
to the four cylinder compound. Ido not wish you to under- 
stand that I take the position that two-cylinder compounds are 
no good. I believe that a great deal of the trouble that we 
have experienced with the two-cylinder compounds in locomo- 
tives in this country and abroad be been due somewhat to the 


faulty designing and not sufficient engineering skill having 











been spent upon the designs when the engines were worked 
out. In this country locomotive builders are apt to take an 
order for a locomotive and build it very rapidly. It is impos. 
sible to build satisfactory compounds upon a basis of that kind 
unless you have gone through the experimental period and 
understand exactly what you are doing and know just what to 
use and where to use it. The Baldwin Locomotive Works, of 
which I am General Superintendent, have built over 500 four- 
cylinder compounds. e have built two two-cylinder com. 
pounds. When we first introduced this system of engine, the 
particular style of valves that we used was very much cried 
down, and it was said that it would prove a total failure and 
would interfere very much with what few chances the engine 
had of being a successful compound locomotive. It is this 
one point—the piston valve—upon which I cannot agree with 
Mr. Dean. We do not believe that there is any loss in using 
the piston valve due to the numerous apertures through which 
the steam has to pass, and the restrictions placed on the free 
passage of the steam by the bridges in the steam-chest, because 
by using the piston valve we are able to get a very much 
greater length of port with very little valve friction than we 
can with the ordinary slide valve. Weare also able to operate 
steam pressures that it is utterly impossible to operate with the 
ordinary slide valve. 

I cannot permit myself to speak of the numerous two-cylin- 
der compound locomotives that have been changed over to sin- 
gle-expansion engines ; but in defence of the piston valve, I 
must necessarily speak of one, and that is on the Northeastern 
of England. Mr. T. W. Worsdell was one of the greatest ad- 
vocates of two-cylinder compound locomotives, and he built a 
great number for that line—he has now been replaced by his 
brother. That railroad has found it necessary to change those 
engines to single-expansion engines. These very two-cylinder 
compound locomotives are now being fitted with single-expan- 
sion cylinders, and those pon he eee cylinders are being 
fitted with piston-valves, and indicator diagrams taken from 
those locomotives are far superior to any indicator diagrams I 
have seen taken from single-expansion locomotives with slide- 
valves. If the length of port is sufficient, if the passage is free 
so as to reduce the friction of the steam in passing from one cy]- 
inder to the other to a minimum, it seems to me it matters not 
whether you use a circular valve or a flat valve ; and if by the 
use of a circular valve you reduce your friction to a minimum, 
much less than what you have in a flat valve, then, it seems to 
me, it is desirable to use the piston-valve ; and ina great many 
cases the piston-valve can be used where it is utterly impossi- 
ble to attach a slide-valve. 

One reason why we went into this system of compounding 
was that we had inquired thoroughly into the two-cylinder 
system. The four-cylinder system is used on the Paris, 
Lyons & Mediterranean Road in France, and splendid engines 
those are, but very complicated. I was also in communication 
with Mr. Sigmund Cadena, now deceased, who was the Chief 
Superintendent of the Hungarian State Railway Engine Works 
in Buda-Pesth, and he assured me that he had failed utterly to 
adapt the two-cylinder compound to high speed passenger ser- 
vice, and had to resort to the four-cylinder compounds for the 
purpose, and found them very satisfactory. But for us to at- 
tempt to build an American engine, making it a four-cylinder 
compound with tandem canle or inside cylinders with 
crank axles, or anything of that sort, would not have done at 
all ; we would not have been able to find a market for wares 
of that kind. The idea occurred to me that by placing the 
cylinders adjacent to each other—one immediately above the 
other—and connecting the two pistons to a common cross-head, 
supplying steam to both cylinders by a single piston-valve, we 
could get very good results. If we would have losses in some 
directions we would more than compensate for them by econo- 
mies made in other directions. There would be no alteration 
to the locomotives, except to the cylinders outside of the 
frames and the guide and cross-heads. The internal arrange- 
ments, thesmoke-box, the links and everything of that sort, would 
be exactly the same as on the single-expansion engines, An- 
other valuable feature would be that it would be as well adapt- 
ed to the very heavy decapod locomotive engines, weighing 
200,000 lbs., equivalent to a 24-in. X 28-in. single-expansion 
engine, as it would be to an ordinary wharf rat used for 
street-car service. It would also do for heavy freight ser- 
vice, and .answer for the very highest passenger service 
that we care to engage in in this country. It is this engine 
that has practically brought forth the very highest rates of 
passenger speed that we have had in thiscountry. The Phila- 
delphia & ing Railroad are using the four-cylinder com- 
pound exclusively for their fast Blue Line trains between Phila- 
delphia and Jersey City. The Central Railroad of New Jersey 
are using the four-cylinder compounds for the same work ; and 
fearing that perhaps the efficiency of these engines was due 
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somewhat to the design of the boiler and other details, and not 
to the compound cylinders, other engines of the same type ex- 
actly, excepting that the single-expansion engine was given 
the advantage of 2 in. larger boiler, were built and placed in 
the same service ; but they had no business with them ; the 
compound engines are hauling the trains, the single-expansion 
engines are doing other work. 

I might go on and give you numerous illustrations of this 
kind. We have over 500 of these locomotives in service. We 
have made numerous tests. The economy ranges all the way 
from 10 per cent. up to 48 percent. When you say 43 per cent., 
it seems like a very high economy ; but it is due entirely to the 
anxiety on the part of the railway master mechanic to outdo 
the compound with his single-expansion engine. In this case 
that I speak of, where there was 43 per cent. economy, it was 
on a grade 12 miles long, 100 ft. to the mile, with very heavy 
curves. The engines were loaded to their utmost capacity ; 
the compound locomotive, working full stroke, worked very 
economically, whereas the single-expansion engine worked at 
a very great disadvantage and not atall economically. I might 
add right here that in most of the two-cylinder compounds the 
ratio of expansion between the two cylinders is from 2 to 2.5, 
very seldom getting beyond that. I believe the Pennsylvania 
has one compound that is a little higher—probably about 2.65 
or 2.70. We aim ataratio of 28to3. We prefer 1 to 3— 
rather 1 to 2.7—2.85, 2.90, and up to 3 most all of our com- 
pound engines average, which gives us a very economical ex- 
pansion of the steam We also find the engines very well 
adapted to elevated railroad service. In Chicago, the South 
Side Rapid Transit Company, which runs a gilt-edge high- 
speed service, has 45 of these compound locomotives in service 
and one single-expansion engine. The single-expansion engine 
was first made a two cylinder compound in order to compete 
with the four-cylinder. As we are builders of locomotives, 
and there being no monetary return to me whatever for my 
system of compounds, we aim to get the very best, whether it 
is a four-cylinder or two cylinder compound, or three-cylinder 
compound or a single-expansion engine. We are in the loco- 
motive business and not in the compound business. But the 
trials of these engines on the Chicago South Side caused the 
company to have the two-cylinder engine changed to a single- 
expansion, when it could not compete as a two-cylinder, and 
finally is used for switching service in the yard and not run in 
regular train service. 

In coming over this evening from Philadelphia, I happened 
to ride behind a four-cylinder compound. We were a little 
late leaving Philadelphia. I timed the train mile after mile in 
48 seconds to the mile with five vestibuled cars. It takes an 
extremely good engine to do that, especially with a small fire- 
box. burning anthracite coal. We have made exhaustive tests 
of what iscommonly known as the Wooten fire box fitted with 
compound.-cylinders against the same engine fitted with single- 
expansion cylinders, and effected an economy of about 24 per 
cent, Another feature came out in these trials, and that was 
that the compound engine could burn a very much inferior 
grade of fuel, and the contrast was so great that now the Blue 
Line trains between New York and Philadelphia are using 
nothing but what is called buckwheat coal, which costs the 
company about 35 cents a ton, whereas before they used the 
best quality of egg coal for the work. The Philadelphia & 
Reading operates 78 compound locomotives. 

The lowest water rate per I.H.P. that we bave taken off has 
been at very slow speeds—say from 60 to 80 revolutions per 
minute in freight service on the New York, Lake Erie & West- 
ern Road, and those engines run as low as 17} lbs. of water 
per I.H.P. per hour. That result was obtained, of course, by 
being able to get a very fine indicator diagram on account of 
speed. There was very little loss between the two cylinders, 
and the back pressure in the low-pressure cylinder was very 
slight. We have also noted in these trials that the most eco- 
nomical point of cut-off that we could find in a single-expan- 
sion engine was about one-quarter stroke, and that was about 
27 lbs, of water per I.H.P. When we cut off at half stroke the 
water-rate had very much increased, due to condensation and 
less expansion, and at the three-quarter stroke it was very much 
more so. At shorter cut-offs the increase in water rates was 
very much more rapidly than when working beyond cne-quar- 
ter stroke. In the compound engine we found a variation of 
about 2 Ibs. in the water-rate between three-eighths and three- 
quarter cut-off ; so that the indicator diagram has proved what 
we'found in the tests, that the compound had a greater range of 
economy —that js, it could be worked at various points of cut- 
off and still be a very economical working engine ; whereas 
the single-expansion engines could only be worked economically 
at one-quarter cut-off, and when you departed from that you 
would have made up your mind to waste coal in order to get 

increased efficiency out of your locomotive. 





I have this to say : We have made numerous tests of these 
engines. We have the tests in printed form, and any one who 
takes a sufficient interest in the matter of compound engines, 
and would address me at Philadelphia, I would be very glad 
to mail him all the literature that we have on the subject, and 
he could read it at his leisure and digest it. 

At this point, Professor Hutton read the following communi- 
cation on 


TWO-CYLINDER COMPOUND LOCOMOTIVES IN FREIGHT SERVICE. 
BY C. H. QUEREAU. 


Road Test with Dynamometer Car.—The following gives 
the principal results of careful road tests of two simple and 
two compound locomotives, made in freight service, with a 
dynamometer car, water metres, etc., in accordance with the 
code adopted by this society, except that the steam calori- 
metres used were found defective in construction and the re- 
sults obtained from them were not used. For reasons which 
in no way affect the accuracy or reliability of the results, the 
names of the railroads owning the locomotives are not given. 
The averaged results of the tests will be found in Table I. 
The compounds were of the two-cylinder type, with a receiver 
in the smoke arch. A trip consisted of a run of 117 miles 
with 28 loaded freight cars, a different train being taken each 
trip. There were several 1 per cent. grades each way. The 
same engine crew handled all the engines, and the same 
testing crew of four persons took the records. All springs, 
gauges, and water metres were calibrated, coal from the same 
mine was used on all the engines, and great pains taken to 
have all conditions as nearly uniform as possible. Table A 
gives the principal engine dimensions. 


TABLE I. 
AVERAGED RESvLTs. 


























| | 
Dyn. Speed, | 

ENGINE No. of : Water per Dyn. : | Steam 

NuMBER. Trips. ae H. P. Hour. Hour, pPreasare. 
<iddtua Galacel bebckcelll ees 

Lbs. /Per cent. | } 
1 Compound.. 5 2,105 337 | 102.4 | 20.6 171 
2 “ 6 1,906 32.9 | 100.0 23.2 170 
3Simple .. .| 4 1,918 386 | 117.3 19.4 | 171 
4 oa APieaie's 5 1,922 38.5 117.3 18.4 179 
TABLE A. 
ENGINE DIMENSIONS. 

| peer ere Number1. Number2. Number3. Number 4. 
Tene { 2-Cyl. Comp j 2-Cyl. Comp § Simple. § Simple. 

Ss da br ‘* 7 10-wheeler. ogul. } Mogul. ? Consol. 
Mean running 

weight, lbs... .... 200,000 172,000 182,000 175,350 
Weight on drivers. . 118,000 98,000 106,500 101,800 
Diameter of drivers 

over all .......... 56” 62" 62” 49° 
Cylinders, in....... 19 & 30 x 24 0&2 2 19x 24 20 x 24 
Valve travel........ 54" 6" 5° 5%" 
i ee Plain bal. Plain bal. Allan bal. Plain bal. 
Exhaust nozzle, 

diameter...... .. 5” 4%" 5" 5° 
Diameter of boiler.. 58” 56 60" 60" 
Grate area, sq. ft... 31.3 31.5 31.5 34.7 
Heating surface, sq. 

TEs. od cSeutntacdbacccchapeddedtecctddbecnces caseeumenteeceeeenen 
5 reve 1,756 1,380 1,555 1,391 
FOROS ésccciestss 172 126 1 164 

WR eden oan 1,928 1,506 1.691 1,555 
Miles on flues .. .. 8,000* 7,318 5,941 42,231 
Miles on fire-box... 8,000* 133,322 56,526 150,353 
Pops released at.... 185 lbs. 185 lbs. 185 lbs, 185 Ibs. 


Because of the great differences in the distribution of the 
heating surfaces, and differences in their condition due to 
scale accumulated during varying periods of service, as shown 
in Table A, the evaporative efficiencies of the boilers and the 
coal used by the dilferent engines are not comparable, and 
are not shown in Table I. It, however, shows that the con- 
ditions as to work done, speed, and steam pressures, were 
reasonably uniform for the several engines; that the com- 
pounds were more economical than the simple engines in the 
use of steam by 15 per cent.; that this saving was not due to 
the use of higher pressures for the compounds, and should 
therefore be attributed to the compound principle. 

The figures given in Table I. for water used per unit of 
power developed are based on the assumption that all the 
water was used in hauling the cars. In Table II. is given the 
water used per unit of power developed in hauling the total 
load, which includes the engine as well as cars, based on the 
weights of the engines and cars. As the weights of the cars 
and their contents were taken from the stenciled weights on 
the cars and the bills of lading, Table II. should be considered 
as only a close approximation. 


*, Estimated. 
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TABLE II. 
Exon Numsrn. Water per ee EP. 
Lbs. Per.cent. 
I isp uciinde cebisessoeewanec 30.0 101.4 
ee areal a eat esse Mb ah Sabede na 29.6 100.0 
3 Simple Gcde Aeeereseusdeskbucne beds sscenb 34.7 117.2 
Mr eee Ukhe Cs scnemenee’’ eopeecie 35.2 118 2 








From the dynamometer records the average pull for each en- 
gine for all its trips was found, and indicator cards from each 
— were selected which showed on the dynamometer rec- 
ord practically the same pull as the average. The average 
indicated water per I.H.P. hour was then calculated for each 
engine from these cards. The results are given in Table III. 














TABLE III. 
Average 
Pull for Indicated 
Enetne NuMBER. Pull o 
Engine. Card. Water. 
DEOONI oc nec e cecesscicetcss 8,340 8,600 16.92) .. 
_-Sag een eapton 7,590 7,500 17-0 {7-80 
ND Sa oS ink dc Coban ane vets 7. é \ 
SERRA II 7,000 6,900 | 19.00 t 18.90 








Inasmuch as the indicated water is a fair basis on which to 
compare the efficiency of engines in expanding the steam 
used, it follows from Table III. that the steam was expanded by 
the compounds 9 per cent. more economically than by the 
simple engines. Table 2 shows that the compounds used 
steam 15 per cent. more economically than the simple engines. 
It would seem just to believe that the difference between 
9 per cent., the saving of the compounds due to better expan- 
sion, and 15 per cent., the total steam economy of the com- 
pounds, was due to a saving because of less cylinder conden- 
sation. That the effect of the receiver in the smoke arch was 
beneficial in reducing condensation there can be little doubt, 
but tests of compound engine 2 have shown that there was no 
superheating of the steam as it passed through the receiver. 
It seems reasonable to assume that, had the boilers of the com- 
pound and simple engines been the same, the economy of the 
compounds in coal would have been at least as great as their 
economy in the use of steam. 

Records Made in Service.—In Table IV. are given results ob- 
tained from records made by compound and simple locomo- 
tives in regular freight service obtained from the roads own- 
ing the engines. In each case the compound and simple en- 
gines compared were identical except in modifications of 
cylinders and valve-gear made necessary by compounding ; 
they were also operated on the same divisions and in the same 
service. The Chicago, Burlington & Quincy engines were 
run in the same pool, each engine crew taking each engine in 
turn. 

TABLE IV. 





SNE vitvwen  senanca c.,C.,C. & St. L./C.,B. &Q. .. iC. &O. 
Period covered by rec- 
UE si sicuicknseenesttas {9 months......... 1 month........ 1 year. 
Simple.|\Comp. Simple./Comp. 
Engines in service...... 12 1 


1 
Steam pressure, lbs..... 180 180 180 160-180 155 150 
Aver. train, loaded cars.| 24.7 24.3 81.6 2.1 351 36.1 
Lbs. coal per car mile. . 3.7 4.8 3.27 4.6 3.7 4.9 
Best simple coal record. 4.2 3.85 4.4 
Repairs per 100 miles...| $3.90 $4.09 $1.61 $2.27 














As in Table 1, the simple and compound engines used prac- 
tically the same boiler ——— and the difference in economy 
is due to the compound principle. Table IV. showsa saving in 
fuel for the compounds as follows : 

c.,C.,C. &8t.L. C.,B.&Q. C. &O. 
of all simple engines. 23% 29% 
ple engine record. ... 12% 15% 16% 

The Cleveland, Cincinnati, Chicago & St. Louis compound 
has been in service about two years ; the Chicago, Burling- 
ton & Quincy compound about four years; and the Chesa- 
peake & Ohio compound about two and one-half years. 

Table IV. further shows that the compounds hauled as 
heavy trains as the simple engines. 

Conclusions.—The writer would draw the following con- 
clusions : 

*1. There are compounds in service which are more economi- 


Over aver 
Over best 8 


* Because of several changes in valve gear, and a wreck, charged to re- 
pairs, it would be very difficult to determine the cost of repairs for the 
C., B. & Q. compound. It is the opinion of those having the engine in 
— that her repairs cost no more than for the simple engines, if as 
mu 











cal in the use of coal and water than simple engines of the 
same dimensions and doing the same work in freight service. 

2. The minimum economy of the compounds is not far from 
15 percent. It is probable that about two-thirds of this econ- 
omy is due to a better expansion of the steam, and about one- 
third to less loss by condensation. 

8. The compounds have been in service too short a time to 
warrant final conclusions as to their cost for repairs, but the 
experience to date and theoretical considerations strongly indi- 
cate that this item will be no larger for the compounds than 
for the simple locomotives of the same dimensions and doing 
the same work. 


Mr. Bali: Mr. Vauclain has told us about the advantage in 
the piston-valve in the way of large port openings and saving 
in the friction in the valve; but I do not remember that he 
said cry Some in regard to the question of possible leakage. [ 
do not know whether they have had any trouble of this kind 
in the locomotive or not. 

Mr. Vauclain: In casting the cylinder it would not bea 
wise thing to cast the bridges and everything in the ports in 
the cylinder casting. We therefore allow the ports to termi- 
nate in this cylinder, and fit a cast-iron bushing in, carrying 
the ports, and bridge them over. We do that on account of 
the valves. The valve is fitted with packing rings just the 
same as an ordinary piston, and these packing rings take the 
wear. We were afraid that we would have trouble with these 
valves ; but having had several years’ experience with West- 
inghouse stationary engines, both compound and single expan- 
sion, we were brave enough to start out and put piston-valves 
in locomotives. We have never hada bit of bother with steam 
pr running with packings of that type. The rings are 
ordinary cast-iron rings sprung into position, so that when they 
feel the push they come together within one-sixty-fourth of an 
inch. The bottom of the casting has a wide bridge on which 
the ring abuts in the centre, so that as the ring wears it gradu- 
ally moves around a trifle. We were afraid that these bridges 
would wear the rings in grooves, and the rings did wear in 
grooves in some cases. e found that where they did so 
wear it was on engines that were used in drifting down heavy 
grades and not permitted to run at full stroke or run partially 
in the cut-off, the reversing lever pushed out slightly, which 
caused them to suck in dirt and cut out the rings of the low- 
pressure valve. By putting larger relief valves on this engine 
and keeping the sparks from being drawn into the valve chest 
we entirely did away with that cutting. 

A few days ago I was on the Norfolk & Western Railroad, 
and asked Mr. Soule how soon he thought that_he would have 
to renew some of his bushings. He has some large engines 
there that we built three years ago, and since that time we 
have concluded to enlarge the valves 1 in. on that size of en- 
gine. I advised him to rebore the cylinder and put in a larger 
bush. He remarked that he would when these bushings gave 
him trouble ; that he was very much disappointed ; that he 
had looked fora great deal of trouble with these piston-valves, 
and that they hak given him less trouble than the slide-valves. 

The President : You spoke of being able to use higher boiler 
pressure with the piston-valves than without. hat is the 
highest pressure you have used ? 

rT. Vauclain: Two hundred and twenty pounds is the 
highest pressure we have used. This point was brought out 
on the Chicago, Milwaukee & St. Paul Road in this country, 
and in England it was found that at 170 lbs. they had reached 
the limit for slide-valve service ; but after they got beyond 175 
lbs. they had trouble with the valve getting dry and cutting. 
On the Chicago, Milwaukee & St. Paul we built them some 
engines 180 lbs. pressure single expansion, and also one com- 
pound ; the compound showed an average fuel economy for 
the entire year of about 17 per cent. running against those en- 
gines. Mr. Barr, who is very glad to find out if there is any 
economy in an engine, whether it is compound or single expan- 
sion, thought that perhaps by running his single-expansion 
engines at 200 lbs. pressure he would get just as good results 
as with the compound. The compound was running at 200 
lbs. They increased the pressure on the compound om 180 
Ibs. to 200 Ibs. on account of the diameter of the cylinders 
being slightly under what the cylinder power was on the sin- 
le-expansion engine, and as the boiler had been built for 200 
bs. on both classes, they screwed down the safety-valves and 
let the single expansion run at 180 Ibs. and the compound at 
Ibs. hen the single expansion was put up to 200 lbs., 
they found no end of trouble ; their valves got dry, and after 
several months’ experimenting, I think that Mr. Barr succeeded 
in balancing the valve, or getting itso that it gave him very 
good satisfaction—at least he thought so; but other things 
came into play. He found that there was a loss of economy 
by increasing the single-expansion engine to 200 lbs., and they 
put it back to 180 lbs. | 
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We have run 235 miles with a pint of cylinder oil, in high- 
speed passenger service, burning the very worst kind of fuel, 
which is bituminous coke. The grit and dirt from coke, if 
drawn into the cylinders, cut them like emery. We built an 
engine for the World’s Fair, called the Columbia, with 7-ft: 
driving-wheels, of decidedly new type for this country. The 
Philadelphia & Reading are the only road using them. They 
have a two-wheel pony truckin front. The driving-wheels are 
in the centre of the engine, and a trailing-wheel back. This 
engine ran from Washington to Jersey City on one tender load 
of coal and one pint of lubricating oil, and there was still some 
lubricating oil left in the lubricator when we got there. 

The President : I think, Mr. Vauclain, if you will excuse 
me for saying so, that your comparison of the 200 lbs. pressure 
of the simple engine compared with the compound is liable to 
be misleading, because in the compound engine you have the 
pressure divided half and half between the two cylinders, while 
the low-pressure cylinder would not have more than the receiver 
pressure on the back of its valve on the other side ; and al- 
though there is 220 lbs. on the top of the valve, there would be 
about half of that under the valve in the receiver, so that the 
difference would be considerably less than in an ordinary sim- 
ple engine. So I rather fail to see why a compound engine 
could not carry 220 lbs. with a slide-valve as well as the sim- 
ple engine could carry 150 or 160 lbs. 

I think it no more than right to explain that, although I am 
in the chair, I may have had experience in the matter that may 
be of benefit to the fraternity at large that might not come in 
in any other way. I happen to know of, and have been inter- 
ested personally in, the testing of a compound engine recently 
which carried 220 lbs. of steam with the ordinary slide-valves 
balanced in the usual way. Part of the time they had the 
American balance and part of the time the Richardson balance, 
The ports were 23 in. long ; and that engine carried for one 
month, under very severe service, 220 lbs. boiler pressure, and 
for the remainder of the time, 200 lbs. But I made a particu- 
lar point of examining the valves to see if the faces stood the 
wear well—and they did. There was no appreciable cutting 
of the faces at all, and it was concluded that that pressure was 
not excessive for that type of valve in that case. I only men- 
tion that asa piece of information that ought to go side by side 
with the statements of Mr. Barr’s experience with the other 
engine. 

Mr. Durfee: I would like to make some inquiry as to 
whether any of the bars dividing the ports on compound or 
other engines using piston-valves have been made inclined to 
the axes of the cylinders. Some years ago, on the Edinburgh & 
Glasgow Railway, there were some very large engines built 
with piston-valves, and the ports of those engines were that 
way—the bars dividing the ports were placed at an angle, so 
that they did not have any effect of grooving the piston- 
valves. I do not know that that construction is in use at all 
at the present time. 

Mr. Vauclain: We have made probably a hundred bushings 
of that sort ; and we think that it is simply a matter of choice. 
The angular bridge may wear the ring much better than the 
straight bridge. But the straight bridge gives sufficient 
satisfaction, and is very much more easily made, and you are 
less liable to break the bushing forcing it in with a straight 
bridge than with an angular bridge. It is for that reason 
that we adhere to the straight bridge. But for any one 
desiring such a bridge, we are happy to put in the angular 
bridge and bushing. 

Mr. Dean: I have had something over three and one-half 
years’ experience now with the compound locomotive carrying 
no less than 180 lbs. of steam, and a good deal of the time car- 
rying 195 Ibs. While the engine had been in service three and 
one-half years, the slide-valves had never been taken out of 
the chests, and there was no reason for doing it. Recently, 
however, Mr. Henney, who succeeded Mr. Lauder on the Old 
Colony system, desiring to ascertain independently the relative 
merits of the compound engine and the simple one, has had the 
compound engine taken into the shop, and also the simple en- 
gine, and both engines are being put into the very best possi- 
ble condition. Whether it was known that anything was 
wrong or not, no chances were taken; so that the valves 
were taken out of the chests with the idea of facing off the 
valve seats and valves of the compound engine. When they 
were taken out after three years of service, the foreman of 
the shop was quite undecided whether it was best to face off 
those valve seats or not. But I finally told him that we had 
better have everything as good as we could have it, because 
this was a very important test—it was to convince a sceptic. 
The valves and the valve seats were on admirable after 
this long term of service. Not only is this the fact, but in 
running the engine the engineer can take hold of the lever 
with his left hand and move it when steam is on just as easily 





as not. There is very substantial evidence that a slide-valve 
with the Richardson balance is perfectly satisfactory in 
pressures above 180 Ibs. 

Mr. Bishop: The greatest trouble we have -had with the 
Webb compound is being unable to start the low-pressure cyl- 
inder of the front pair of wheels. The valve motion was run 
with the link motion and two eccentrics, and that was after- 
ward changed toa loose eccentric, with a step for forward and 
back motion ; so of course the engine would have to be started 
before the eccentric would come toa start governing either mo- 
tion. Soin backing up to the train the eccentric was set for 
the back motion, and unless you started the train the back 
wheels would go forward and the forward pair of wheels 
would go backward, and of course it was impossible to make 
any progress ; and if the low-pressure wheels happened to get 
on the centre, the receiver would fill up and no progress would 
be made in any direction, so that it was found to be almost im- 
possible to use it on any of our trains, and it has been out of 
service most of the while. I think that the valve motion on 
that engine was in very bad shape. I saw some indicator cards 
from the engine which showed excessive back pressure in the 
high-pressure cylinders, and that the valves were not square ; 
so that | aime a that would account for not being able to get a 
speed of much over 60 miles per hour out of the engine ; the 
engine was very rough riding and had a very jerky motion. 

ir. Forney: I have listened to the discussion this evenin 
with a great deal of interest ; but it has been all one-sided, pa | 
I think there are some things that might be said with reference 
to the question that have not been said. Of course, for any 
one to come to a meeting of mechanical engineers with the 
statement that. you cannot save fuel with a compound loco- 
motive would be to talk nonsense. But there is a decided 
difference between saving fuel and in saving money in 
locomotive service. I have no doubt, either, that in certain 
kinds of service the economies which have been reported 
here this evening can be gained with the compound loco- 
motive; but that is a very different question from the 
economies which can be gained in the average service which 
must be performed on railroads. I remember, not a great 
while ago, seeing the report of the performance of a compound 
locomotive, setting forth the advantages which were gained 
and the saving in the fuel. On investigation it was found that 
that locomotive was used on a heavy mountain grade where 
there was a continuous hard pull, and on which it would have 
been necessary to work a simple engine at full stroke all the 
way up to get the best results. Of course under such cir- 
cumstances the compound showed an enormous saving of fuel. 
But the railroads of the country generally are not composed of 
continuous up-hill grades, so that if that engine had been run- 
ning over the whole length of the line of road on which this 
test had been made, the saving would have been very different 
from that which was shown. I also saw a report of one 
or two compound locomotives in which there is a comparison 
made of the average performance of 10 engines on two differ- 
ent roads. Now, on making a comparison with the simple en- 
gines it was found that the difference between the performance 
of the best simple engine and the worst simple engine in those 
10 was considerably greater than the difference in the perform- 
ance of the compound and the average of the simple engines. 
In other words, it makes a very — difference whether you 
compare a good ——— engine with the performance of a 
poor simpleengine. I think ina great many of the tests which 
have been made thus far with compound engines, they have 
had counsel for its side. They have had friends who were 
interested in producing the very best results for the com- 

ound engine in the test. But the simple engine has gone 
into the test without such friends. Some time ago a test 
was made by Mr. Webb, of the London & Northwestern 
Railroad, with one of his compounds of the Greater Britain 
type. The report of the performance of that engine, the 
figures of which I have not with me and do not remember; 
were the most remarkable that had ever been shown up to 
that time. About a year ago Mr. Buchanan, of the Hudson 
River Railroad, made a test of one of his engines of the 
celebrated No. 999 class, and in that test he produced 
somewhat better results than Mr. Webb produced with 
his compound. In that case Mr. Buchanan was interest- 
ed in producing the very best results with his simple engine, 
whereas, if Mr. Webb’s engine had been tested with some 
other simple engine and under circumstances where no one 
was interestea in producing the best results, the case might 
have been very different. At the last meeting of the Master 
Mechanics’ Association, during the discussion of the relative 
merits of simple and compound engines, a member got up on 
the floor and stated that it was a most remarkable thing that 
you could get no one to come on the floor of the Association 
and say anything which seemed to be derogatory to the com- 


















- 278 


THE AMERICAN ENGINEER 





[June, 1895, 








pound engine ; but if you went out on the veranda of the hotel 
and sat down ip private conversation with the members, he 
found a great many bitter enemies of the compound system. 
If you will go around the country you will find there is an 
immense difference of opinion among people best able to form 
an opinion with reference to the question of the relative econ- 
omy of the two classes of engine. I was in correspondence a 
short time ago with a gentleman who has abundant oppor- 
tunity of getting information, who is on the continent of Eu- 
rope, and he wrote me that exactly the same condition of 
things existed there ; that the locomotive superintendents of 
European railroads were very much divided, and that it was 
difficult to say on which side the | geen of sentiment 
lay. The fact which was related here this evening, that on 
the London & Northeastern they were changing some of the 
compound engines into simple engines, is also significant. M 
mind is still undecided in reference to this question. I thin 
the probabilities are that for certain kinds of service the com- 
pound engine will be found ultimately to be the most economi- 
cal engine, but for much of the service of railroads I think it 
is still questionable. There was a good deal said this evenin 
by Mr. Nichols with reference to the economy of compoun 
locomotives on elevated railroads. Now, if all the advantages 
stated here this evening are true, if there are no drawbacks 
to those advantages, it seems to me that the managers of 
the elevated railroads of New York must be a blooming 
set of idiots (laughter) not to adopt compound engines 
as early as possible. It was also said here this evening 
by the same gentleman that compound engines must be 
kept in a better state of repair than simple engines ; they 
must be run more carefully than simple engines. Another 
entleman said that in order to pull the maximum train ona 
eavy grade it was necessary to work compound engines sim- 
le. Those are very important facts. If you are obliged to 
eep a compound engine in better repair than a simple engine, 
that militates against the compound system. it you are 
obliged to have a superior class of men to run the compound 
engines, and if your compound engines will not pull your 
train at the point of maximum grade in going up a hill, those 
are serious questions. There is also this fact: Compound 
engines certainly do cost more than simple engines. It is 
not an easy matter to ascertain precisely what that difference 
of cost is. It is also another fact that a compound engine 
weighs considerably more than a simple engine. Now, if 
I were called upon to design a simple engine to run in com- 
petition with a compound, [ should be very careful to take 
that excess of weight which now goes. into the cylinders and 
steam-pipes and valves and various fittings and put it into the 
boiler, so as to have it larger, and in that way increase the 
economy in the boiler itself. Now, the fact that the com- 
pound system implies more weight is to that extent a disad- 
vantage of the compound system, and I think that if these 
things are taken into consideration we would be obliged 
to hold our opinion somewhat in suspense for the present 
before we come to any sweeping conclusions. As I said be- 
fore, I believe that for certain kinds of service the compound 
locomotives would be found to be the most economical and 
the most efficient ; but I believe that thus far we ought to 
bring in a Scotch verdict of ‘‘ it has not been proven.”’ 

The President : In what I have to say I am entirely disinter- 
ested. I am not connected in any way at present, nor likely 
to be, with any concern building compound engines or locomo- 
tives. What I will state will be simply from my experience 
as an engineer at a time when I did have to do with compound 
engines. Mr. Forney’s criticism as to the increased weight of 
the compound engine refers simply to the difference of weight 
in cylinders which puts a little more weight on the front truck. 
But the difference of weight, he finds is really in the boiler. 
The compound engine can utilize a boiler of higher power to 
more advantage than the simple engine, for which reason it is 
perfectly fair to give the compound engines the higher boiler 
power, That puts more weight on the wheels. In the com- 
ay engine of what I think I may be excused for saying 

the latest type, there is always reserved the possibility of 
throwing that engine into a simple engine whenever the ser- 
vice requires it—that is, to turn the engine into a simple en- 
gine and get about 25 per cent. more power to cover emergen- 
cies. In that way the weight of the train can be increased 
when there is a number of points where the grade is so heavy 
that it would limit the average train, and the — would be 
pulling under its properload. That limits a simple engine ; and 
it is perfectly legitimate that the compound engine should take 
advantage of its capabilities of being able to overcome that by 
a sudden burst of power. While that, of course, would use a 
little more steam than the compound engine would use for the 
time being, it enables the engine to carry a higher average 
amount of tonnage, and the slight waste of steam is more than 


- 180 lbs. of steam pressure instead of 160 lbs. 





overcome by the increased tonnage for the rest of the trip. 
That is one of the advantages that legitimately belong to the 
compound engine of the type that has taken advantage of all 
the possibilities that lie within the limit of the compound sys- 
tem. In ha 6 to the prejudice in favor of the compound en- 
gine, I think if Mr. Forney had ridden on as many engines as 
some of us have who have been trying to introduce compound 
engines, he would find that the on gee is-exactly the other 
way—that the compound engine has no friends except the man 
in charge from the works, whereas the simple engine has 
friends on every one of the railroads. Whatever advantage 
the compound engine shows is in spite of the greatest amount 
of opposition that an engine could — have. But the ob. 
ject of these meetings ought to be to bring out both sides of 
such questions, and I believe it can be truthfully said that 
this has been the case to-night. There has been no effort on 
anybody’s part to make out the compound engine to be any 
better than it really is. The tests given have given both sides. 
The conditions have been as nearly similar as they could pos- 
sibly; be made in testing the two types, and I think it is a 
remarkable fact that any one could state at this day that preju- 
dice is in favor of the compound engine, because the com- 
— engine is a new thing, and, as Mr. Nichols said, is being 
ntroduced against the conservative ideas of the powers that 
be. So that when a compound engine comes on a road it has 
to labor — all the disadvantages that Mr. Forney seems 
to think the simple engine has. In spite of that, we find that 
the compound engine agen 4 is gaining ground instead of los- 
ing it. Of course the o steal 3 pes of compound engines 
were very faulty. I think you will find that every improve- 
ment in machinery has been gradual, and mistakes have been 
made ; but if you will take some of the later engines, where 
ople have availed themselves of the experience of those who 
ave gone before, you will find that those engires have been 
unqualified successes in every instance. 1 could name en- 
gines of certain classes that have been invariably successful, 
and in whose favor at the meeting of the Master Mechanics’ 
Association last year the verdict was universal. 

Mr. Yerreis: Can Mr. Vauclain give me any figure as to the 
cost of repairs of any one or of all of these engines that are on 
the Philadelphia & Reading Road, drawing its fast Blue Line 
trains? I think that would be an additional point on which 
we might very readily gain information. 

Mr. Vauclain: I believe that the repairs to the compound 
engines of the Philadelphia & Reading Railroad are about 75 
per cent. to 80 per cent. of what the repairs cost on the single- 
expansion engines. On the passenger engines there is very 
much better than that, probably not over 60 per cent. of what 
the single engines cost them for repairs in hauling the same 
service. That is not due entirely to the compound engines. 
The compounds have a slight advantage over the single- 
expansion engines by having a little larger wheel, and we 
look in compound engines for the same repairs—about the 
same repairs as we have in single-expansion engines. We look 
for a saving in boiler repairs—very much so. In cylinder re- 

airs we look for an increased amount of repairs, due to having 

our pistons to take care of in placeof two. Mr. Soule, of the 
Norfolk & Western, kept a record of this, I believe, and found 
that the total cylinder repairs to an engine did not exceed 5 per 
cent. of the total repairs ; and as I told him that I would con- 
cede him twice the cylinder repairs to the compound as he had 
to the single expansion—it would not make any great figure 
in the comparison of repairs—whereas the boiler repairs were 
less in a very much greater proportion. We think that the 
compound locomotives would require about the same repairs 
as the ordinary single-expansion engines ; under certain condi- 
tions it would be less, and ey exceptionally greater—due to 
some carelessness, perhaps, if it were greater. I might say in 
this connection that I have had to father the four-cylinder 
compound as built by the Baldwin Locomotive Works, being 
the patentee of it. I have been in all sorts of service with it. 
I have had to meet the most earnest competition on the part of 
railroad companies with single-expansion engines. I heartily 
endorse —a Mr. Davis has said. The very highest 
economics that we have had with compound engines have been 
obtained really competing with single-expansion engines that 
were specially groomed and superintended and looked after by 
the railroads in order to knock out the compound locomotive. 
Where the engines were taken and properly treated, and as 
much care bestowed on one as the other, we have had about 
the minimum. The minimum economy-we have effected has 
been on the Chicago, Milwaukee & St. Paul Road; and I 
think if we ever had fair treatment on a railroad we had it on 
that one, and that engine ran against simple engines carrying 
e have found 
very high economies in running against 140 lbs. in place of 
180 lbs. I acknowledge the fact that I have had a great 
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deal of grief in connection with compound engines ; it is a 
baby, and at this present time we have not been building com- 
pounds for 60 years as we have single-expansion engines. We 
do not know all the tricks in order to get additional advan- 
tages ; but we are rapidly learning them, and while I have 
had a great deal of grief over a great number of sick children, 
[ have never had yet had to mourn over a corpse. 
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THE CURVE OF LEAST RESISTANCE IN WATER 
AND IN AIR. 


By Meety Movtrton, 8.B., Newport News, Va. 








THE following report of a series of very ingenious experi- 
ments, to determine the forms of least resistance in air and 
water, have been made at Newport News recently. We hope 





The first e ent with ice in water was performed on 
March 10, 1895. It will give a good idea of all the others. 

The block of ice was just 9 in. square by 2 ft. long, and 
weighed 90 Ibs. In order to tow it, a wire encircled the ice 
lengthwise (a deep saw-cut holding it in place). This idea 
was unfortunate, as the ice melted faster at the wire. In all 
the succeeding experiments, however, a small wooden rod 
was frozen in at the proper place, and the towing-wire fast- 
ened at the end. The first result after towing the ice 20 min- 
utes, until it had.shaped itself according to the wave it dis- 
placed, was very interesting and satisfactory, notwithstandin 
the roughness of the model formed. The under part or kee 
sweeps in one gradual curve from the bow almost to the stern. 
The stern in itself is unique, curving up rather suddenly and 
bending forward. 

From the sides very little seems to have been taken away, 
which proves unquestionably that the displacement waves are ~ 
caused slmost entirely by the bottom. 
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MODEL A. RECTANGULAR OUTLINE INDICATES ORIGINAL BLOCK OF ICE, HEAVY LINES THE REMAINING MODEL. SCALE, X SIZE. 






































MODEL B. REC’? ANGULAR OUTLINE INDICATES ORIGINAL BLOCK OF ICE, HEAVY LINES THE REMAINING MODEL. SCALE, % SIZE, 


in the near future to give fuller particulars of the results of 
these investigations, 

The idea of the experiments to find the curve of least re- 
sistance in water and in air was to use the friction of the 
medium itself (water or air) to shape the model. In water, 
blocks of ice of various sections and lengths were used. In 
air, wax cylinders of various lengths and sections were held 
in currents of hot air, 








Curious features are the almost straight sides and the square 
section of the remaining ice. The forward end of the deck is 
neatly rounded, and deck and keel meet forward in a point. 
The after end is also rounded, but is flooded by the curlin 
back of the returning waters. When the ice was taken out it 


weighed 14 Ibs. temperature of the water remained 


constant at 40° F., and of the air at 41° to 42° F. 
The pull on the ice was carefully measured, and gradually 
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decreased from 6 Ibs. to 1 lb. The largest section was te- 
duced by one half at the finish. 

The model was then taken from the water and pressed into 
a box of prepared plaster of Paris, and the mould thus formed. 
Two hours later the ice could be removed, and a perfect 
mould remained. A cast was taken ; this was templeted and 
the lines were carefully drawn. 

All the experiments give very nearly the same lines, more 
or less smooth according to the section of the block. Blocks 
of all sections were used, beginning with square blocks 2 to 
4 ft. long (4 ft. preferred) by 9 in. square; then blocks of 
circular, semicircular, triangular, and other sections were 
used, as well as blocks immersed by freezing into the ice 
enough to make it sink. 

The only objection to the use of ice is the roughness of the 
model formed from it; the air-bubbles in the ice cause it to 
become honeycombed as it melts. 

With air the results are practically the same. Cylinders of 
wax of various cross-sections were suspended in a specially 
tapered pipe and a current of hot air allowed to flow around 
them. The wax cylinder takes the shape the air gives. The 
temperature, speed, etc., of the air is carefully noted. The 
cylinder is then allowed to cool and is then carefully calipered 
to the thousandth of an inch. 

In both cases (in air and in water) all the curves run 
smoothly from end to end. 
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WATER-JET PILE-DRIVING. 








By James F. Hospart. 





Havine occasion to drive a large number of = on a sandy 
sea-shore with blue clay beneath 12 to 15 ft. of sand, resource 
was had to the water-jet for the purpose of sinking the piles 
through the sand, after which they were driven at least 8 ft. 
into the clay. Water was supplied by a duplex Worthington 
pump, an ordinary boiler being erected with the pump at the 
water’s edge, and the liquid forced through about 1,000 ft. of 
5-in. piping to where the pile-driver was located. A foot- 
valve was put into the suction-pipe, which necessarily was 
about 60 ft. long. The foot-valve was built up of two flanges, 
a large section of pipe, a piece of leather, and a bit of rubber 
gasket. 

Fig. 1 will give some idea of the appearance of the foot- 
valve, the flanges a and } being screwed to the pipes, and the 
large piece of pipe c being turned up in a lathe until the ends 
were true. The flanges were likewise faced off in a lathe. 
The clapper to this valve was formed of a piece of leather 
cut down, as shown in fig. 2,a piece of iron, being attached 
by a bolt to the clapper of the valve. Another but thinner 
piece of iron was placed underneath the clapper, as shown 
ate. This prevented the leather valve from collapsing under 
the pressure of the water. 

The large piece of pipe forming the body of the valve 
shown in fig. 3 is, as will be seen, merely a plain piece of 
steam-pipe about 8 in. in diameter faced up as described 
above. A plain rubber gasket, fig. 4, ‘is cut out and placed 
between the flange 4 and the shell c, fig. 1. The leather 
which forms the gasket and the valve is placed between 
a and c. This contrivance, when well and evenly screwed 
up, forms a perfectly tight valve, which works in good shape, 
and as yet has given no trouble whatever. 

The water-jets were formed as shown in fig. 5, the 5-in. pipe 
having a T screwed upon the end thereof, and being fitted 
with elbows and reducing nipples, bringing its diameter down 
to8in. Strong rubber hose 3 in. in diameter were attached 
to the nipples, and to the end of the 50-ft. lengths of hose the 
water-jets were attached, consisting of lengths of plain 1}-in. 

ipes. The method of connecting is shown at a, in fig. 5. 

he hose being attached to a nipple, this screwed into an 
elbow, another nipple 6 in. long is inserted, then another 
elbow, and the jet-pipe is screwed into the second elbow. 

The rope tackle by which the water-jet was managed is 
attached to the long nipple 3, as shown. Two of these jets 
are used, the pipes c being about 15 ft. long. The piling is 
driven as shown by fig. 6, the two central piles being vertical, 
while the outside of spur piles have a batter of 3 in. per foot. 
It proved quite a problem to drive all four of these piles with 
the same machine. The spur piles could evidently be driven 
easily enough if a special machine were built for the same 
rake or pitch—namely, 3 in. per foot. But as two out of four 
piles had to be driven vertically, the special machine would 
not answer, and the low price at which the contract was taken 
forbade the use of two machines. 

_ The piles were finally driven by arranging the machine as 





shown in fig. 7. The vertical pile having been driven ag 
shown, the spur was erected after the machine had been 
racked over as far as possible, the spur pile being shown in 
position on top of the ground at d. Tt was placed diagonally 
under the hammer, as much as the width of the pile-driver 
would permit, as seen in the engraving. While in this position 
the water-jets were applied atc, so as to loosen up the sand at 
the right of the pile, causing it to work in that direction to a 
considerable extent, thus increasing the pitch of batter. 

The foot of the pile was sharpened, as shown in fig. 8, all 
the cutting being done. on one side of the pile, giving a one- 
sided bevel as shown. When this pile was driven it pos- 
sessed a -natural tendency to work off in a right-hand direc- 
tion. This tendency was increased as much as possible by 
the use of the water-jets on that side, as described in fig. 7, 
As the driving proceeded, it was found that the pile cramped 
in the machine ‘at 5 and d, causing the frame to be badly 
sprung out of shape. Driving was persevered in, and as the 
pile got down below the machine, as shown in fig. 9, it was 
necessary to move the machine to one side in order-to bring 
the pile central, as shown by fig. 10. In this manner the 
spur piles were driven down to the required depth. 

In order to ascertain whether or not the required batter was 
obtained, I caused a workman to dig down about 8 ft. beside 
one of the bents, and straight edges were set up beside each 
pile as nearly in line with the centre as possible. Measure- 
ment showed that the batter of the pile was 23 in. per foot, 
very close to the 83 in. required. The cramping of the pile in 
the machine, as above described, soon resulted in: damaging 
the driver to such an extent that repairs were necessary. To 
this end a piece of 4-in. hard pine plank was bolted to the 
pile-driver frame. This proved a useless expedient, as the 
very next pile that was driven the bolts were torn out of the 
hard pine strengthening piece, which was not only split in 
several places, but cracked almost across at one cr two other 
spots, making it necessary to replace the repairs with white 
oak strips 8 in. wide and 6 in. thick. 

It would, as stated, have been much better to have removed 
the defective stand of the machine and replaced it with oak, 
but it seems to be the policy of some contractors to think that 
*“‘ anything is good enough for the man on the job,’’ hence the 
necessity of making the “‘ chip and string’’ repairs mentioned 
above. In driving these piles with the water-jet it was found 
most effective to place the pile in position, each pile being 
25 ft. long, 12 in. in diameter at top, 6 in. at smaller end. 
When in position the hammer-was allowed to fall lightly 
upon the pile, then the water-jets were applied, one upon each 
side, the jets were run down about 4 ft., then withdrawn and 
run down again at 90° from the first position. After remain- 
ing for a minute in this position, one jet was forced about 
2 ft. further in the ground. 

Meanwhile the pile followed the jets down, proceeding very 
closely with them. The piles went down about 6 ft. with 
this setting of the water-jets; after which they were pulled 
up and again sent down quartering as before. One jet was 
now kept about 3 or 4 ft. in the ground, while the other one 
was forced down to the bottom of the pile, it being made to 
go down gradually, accompanying the pile in its descent. 
After the pile had gone down about 10 ft. both jets were run 
down to the clay, then gradually brought up to the surface, 
completely loosening the sand through its whole depth. Not 
until this was done was the pile struck at all. A few light 
blows then sufficed to carry the pile down to the clay ; after 
which it was driven by 4ft. blows of a 8,300-lb. hammer, 
giving a blow of about 150,000 Ibs. 

The water-jets were kept in use, one at top of ground, the 
other at bottom of sand, being alternated by occasionally 
moving one up and the other down. This was done until the 
pile was within 4 ft. of being driven home ; after which both 
jets were removed and the water stopped. The sand now 
settled closely around the pile at top of ground, and served 
to steady it while being driven home by very heavy blows 
of the hammer, drops of 12 to 15 ft. being used. 

In driving spur piles it was found that they went down 
better if the water-jets were removed after the penetration of 
15-ft. had been reached... It was not. possible to strike a blow 
fair upon the end of the spur pile owing to the angle at which 
it must necessarily be driven. By removing the water-jet 
when nearly down, the backing of the sand at surface of the 
ground served to steady the pile, making its driving easier 
than when the use of the water-jet was continued. Several 
piles accidentally were driven 8 or 10 in. out of line by attach- 
ing the back fall of tackle of the pile-driver, and after getting 
a good strain upon the pile the sand was loosened on the side 
to which it was to go by means of the water-jet. After thor- 
oughly jetting as deep as possible a pull was given upon the 
rope tackle referred to, and the pile easily pulled into place. 
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DETAILS OF APPARATUS. 
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DETAILS OF ARRANGEMENT OF PILES. 
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This being done, the water-jets were removed to the oppo- 
site side of the pile, and after =. up the sand there it 
was allowed to settle around the pile. In 10 minutes it packed 
so closely that the pile did not move back over three-quarters 
of an inch when the rope tackle was cast off. 
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ACCIDENTS TO LOCOMOTIVE ENGINEERS AND 
FIREMEN. 





Tue object of publishing this monthly list of accidents to 
locomotive engineers and firemen is to make known the terri- 
ble sacrifice of life and limb that is constantly going on amon 
this class of people, with the hope that such publications wi 
in time indicate some of the causes of accidents of this kind, 
and to help lessen the awful amount of suffering due directly 
and indirectly to them. If any one will aid us with the infor- 
mation which will help make our list more complete or correct, 
or who will indicate the causes or the cures for any kind of 
accidents which occur, they will not only be doing us a great 
favor, but will be were bys accomplishing the object of pub- 
lishing this report, which is to lessen the risk and danger to 
which the men to whom we intrust our lives are exposed. 

The only, or the chief source of information we have, from 
which our report is made up, is the newspapers. From these 
the following list of accidents, which occurred in April, 
has been made up. Of course we cannot report those of which 
we have no knowledge, and doubtless there are many such. 


ACCIDENTS IN APRIL. 


Concord, N. H., April 1.—The parallel rods on a locomo- 
tive hauling a paper train on the Concord Division of the 
Boston & Maine Railroad broke near North Boscawen to-day. 
Both crashed through the cab, and one struck Engineer Wood 
on the left leg, cutting it off below the knee. 

Montpelier, O., April 5 —A train on the Wabash Railroad 
coming east to-night was fired into 8 miles west of this city. 
Fireman Fred Smith received a bullet in his head and is fatally 
injured. 

Seemerbeld: O., April 5.—A passenger train on the Bel- 
laire, Zanesville & Cincinnati Railroad jumped-the track near 
Whigville this morning, and plunged over a trestle 40 ft. 
high. Eli Lucas, the engineer, was killed, and the fireman, 
Jesse Jones, was fatally hurt. 

Windham Station, N. H., April 5.—A passenger train on 
the Nashua & Rochester Railroad ran into an open switch 
near the station here to-day. The engine rolled over and was 
badly wrecked, but the engineer and fireman escaped with 
slight injuries. 

hiladelphia, Pa., April 6.—The failure of the air-brakes 
caused a switching engine to crash into the bumpers at the 
Reading terminal station this evening. The engineer was 
slightly hurt. 

herbrooke, Que., April 8.—A passenger train on the Pas- 
sumpsic Division of the Boston & Maine Railroad ran into a 
boulder near Smith’s Mills, Vt., to-night. The locomotive 
was overturned, and the engineer and fireman were fatally 
scalded. 

Middletown, N. Y., April 9.—A freight train on the New 
York, Ontario & Western Railroad was derailed by a wash- 
out at Jermyn this morning, and the fireman was killed. 

Punxsutawney, Pa., April 9.—A freight train on the Buf- 
falo, Rochester & Pittsburg Railroad went through a bridge 
a mile and a half north of here this morning. The engineer 
and fireman were buried in the wreck under the waters of 
Mahoning Creek. The recent heavy rains had undermined 
the ree, san of the bridge. 

Poughkeepsie, N. Y., April 18.—Edward Hill, an engineer 
on the New York & New England Railroad, was killed at 
Glenham to-day while coupling the engine to a freight car. 
om — backed the engine upon him, and crushed him to 

eath. 

Knoxville, Tenn., April 12.—The engine of a passenger 
train on the Southern Siteey was derailed near Afton this 
afternoon. lt plunged down a 15-ft. embankment, and the 
engineer, J. H. Swatts, was caught between the engine and 
tender and scalded to death. 

Akron, O., Apri] 18.—James G. Dice, an engineer on the 
Erie Railroad, was run over and killed by a fast freight train 
at Sherman to-day. 

New Haven, Mich., April 18.—During a dense fog a train 
on the Buffalo, Rochester & Pittsburg Railroad ran into a 
washout near Sykes, Pa. Engineer Taylor and Fireman Shea 
were killed. 





Manistee, Mich., April 13.—An ——_ of an express train 
on the Flint & Pére Marquette Railroad jumped the track 
near South Freesoil this afternoon. The tender turned over 
on the cab, and so severely injured the fireman, Fred Graham, 
that he died from the effects. Engineer Sherman had his arm 
broken and was severely bruised. 

Plattsburg, N. Y., April 15.—An express train on the Dela- 
ware & Hudson Railroad was wrecked by a washout near Port 
Kent this — Engineer Rich was severely injured. 

Chicago, Ill., April 16.—The engineer and fireman of a 
switching engine on the Chicago & Eastern Illinois Railroad 
were attacked and robbed by three men to-day. Engineer 
Bigelow was shot in the head when he raised an alarm as the 
robbers were escaping. 

Dayton, O., April 18.—A passen 
Branch of the Chicago, Hamilton & 
an open switch in the city yards this morning. Engineer 
Harry Kline was slightly injured; his fireman, William 
Smith, jumped and was internally injured, possibly fatally. 

Mansfield, O., April 20.—There was a collision between a 
— and freight train on the Baltimore & Ohio Railroad, 
at Fredrickstown, 20 miles east of here, to-night. The en- 
gineer and fireman of the passenger train are fatally injured. 

Spokane, Wash., April 21.—A freight train on the Northern 
Pacific Railroad struck a cow on the track near Garfield this 
afternoon. The engine then jumped the track, instantly kill- 
ing Thomas Eckersly. The fireman was thrown into an 
adjacent field and seriously injured. 

ortland, Me., April 22.—A freight train on the Grand 
Trunk Railroad broke in two to-day on a down grade near 
Norton’s Mills, Vt. The engineer ran the forward section 
away from the detached cars, but while he was standing be- 
tween the tender and the front car, the second section crashed 
into the rear end and killed him. 

Banger, Me., April 29.—There was a wreck on the Bucks- 

ort Branch of the Boston & Maine Railroad this evening. 

ireman John Arthur was caught in the débris and so severely 
injured that he died from the effects thereof. 

Our report for April, it will be seen, includes 20 accidents, 
in which 10 engineers and 10 firemen were killed, and 7 engi- 
neers and 2 firemen were injured. The causes of the acci- 
dents may be classified as follows : 


r train on the Ironton 
yton Railroad ran into 
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PROCEEDINGS OF SOCIETIES. 





Engineers’ Club of Philadelphia.—At the meeting of May 
18 Mr. James R. Maxwell, a visitor, presented a paper on 
Railway Construction in the Peruvian Andes. 

After briefly describing the area and natural characteristics 
of Peru and its population, the principal cities were enumer- 
ated — the character of the Andes Mountains was fully de- 
scribed. 

There are no public roads in the country on which vehicles 
can be used except in the vicinity of Lima, the old roads made 
by the Incas all over the part of South America that they con- 
trolled being only for foot passengers and llamas. They were 
ag 4 well arranged for grade, but the location was often 
bad. The Spaniards made little improvement in roads, al- 
though they built — stone bridges over the larger 
streams. There is a good wagon road from Lima to Callso, 
and these were all the ways of communicating with the inte- 
rior until about the middle of this century, when the first rail- 
road was built. It extended from Callao to Lima—about 7} 
miles—was used for * preys yn only, and was very profitable. 
The work on it was light, and the total cost not over $150,000. 
Another road was built from Lima, about 8 miles long, to 
Chorillos, a summer resort on the Pacific Ocean. 

Late in the sixties the Peruvians saw how the Chilians were 
opening up their country with railroads, and became anxious 
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to develop their own in the same manner. The government 
had a large revenue from the sale of guano, of which it had a 
monopoly, and so it easily floated a loan in England and or- 
ganized a system of public works. A number of roads were 
projected, several of which were to cross the Andes, but the 
greater number were only local, reaching in from the coast to 
some productive locality. 

A survey made to ascertain the expense of extending the rail- 
road from Mollendo to Islay. only 6 miles along the coast, 
showed that it would cost $1.500,000. 

The Board of Public Works, composed of engineers—some 
educated in this country, but most of whom had studied in 
Europe—fixed the standards for maximum rates of grade, 
minimum radii of curves, minimum length of tangents between 
the curves in opposite directions and the rate of compensation 
on curves, with some of the details of construction. The 
maximum grade was fixed at 4 per cent. On curves of 120 
metres radius the grade was fixed at 3 per cent., while with 
600 metres radius no compensation was required, and between 
these limits the rate was made proportional. The minimum 
length of tangents on curves turning in opposite directions 
was made 30 metres. The standard roadbed was 14 ft. wide ; 
cuts, 16 ft, at sub-grade ; through bridges, not less than 14 ft. 
in the clear ; tunnels, 15.75 ft. at the springing line of the arch 
and 18 ft. high inside ; minimum thickness of masonry lining, 
16 in. The gauge of most of the roads was 4 ft. 84 in., but 
there was one road of a metre gauge and a small one of 3 ft. 
6in. The contracts for most of these roads were let in 1869. 

Mr. Maxwell then described in detail the construction of the 
roads from Chimbote up the valley of the Rio Santa, 165 miles, 
to Recuay, and the southern system, the largest in Peru, con- 
sisting of the road from Mollendo, 107 miles, to Arequipa ; 
from there, 218 miles, to Puno, and another, from Juliaca, 210 
miles, to Cuzco, of which only 112 miles are finished. The 
road from Juliaca runs nearly due north and crosses the sum- 
mit of the eastern range at an elevation of 14,200 ft. When 
finished, the lowest elevation on the Cuzco branch will be 
10,050 ft. above tide. 

The most celebrated of the roads is the Ferro Carril Central 
del Peru. Starting at the docks in Callao, it keeps rising until, 
at 106 miles from the coast, it reaches a height of 15,666 ft. 
(about that of Mount Blanc). It then descends, and in 30 
miles falls 3,489 ft. When completed 264 miles farther, it will 
reach the navigable waters of the Amazon, and this extension 
will probably not cost more than half as much as the finished 
portion. There are eight switchbacks on this road, four of 
them being double. There are 57 tunnels in a distance of 24 
miles, mostly through rock spurs. Work was begun on this 
road in 1870, the track being laid to Chicla in 1875. It was 
resumed in 1890, and track was laid into Oroya on June 10, 
1893. All of this work was done at an altitude above 12,000 
ft., the most difficult and important of it, containing the two 
largest bridges and eight of the tunnels being above 15,000 ft. 
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OBITUARIES. 








Frank Scott. 


Mr. Frank Scort, the Vice-President and Treasurer of the 
Damascus Bronze a er died at his home in Pittsburgh 
on the evening of Saturday, April 20. Mr. Scott was born in 
Pittsburgh on October 6, 1857, and has passed his whole life in 
that city, where he has made a name’‘for himself as an energetic 
and capable business man. In his position as Vice-President 
and Treasurer of the Damascus Bronze Company, and as senior 
partner of the firm of Scott & McLean, iron brokers and deal- 
ers, he had made many warm business friends. Mr. Scott was 
not married, and had always made his home with his mother. 





Arthur Mellen Wellington. 


Mr. A. M. Weurneton, the well-known civil a, 
died in New York City on the evening of Thursday, May 16, 
from heart failure following a surgical operation. He had 
been an invalid for over a year from a chronic affection of the 
kidneys, and an operation was performed on May 15, with 
the hope of relieving it, but with fatal results. 

Arthur Mellen Wellington was born in Waltham, Mass, De- 
cember 20, 1847, and was descended from an old New England 
family, which had resided in Lexington, Mass., for more than 
acentury. He was educated at the Boston Latin School, and 
studied civil engineering in the office of John P. Henck, of 
Boston, He was engaged for more than 20 years in miscel- 
laneous engineering work, principally upon railways, and in- 





































































cluding the Blue Ridge Railway, in South Carolina; the 
Dutchess & Columbia , in New York; the Buffalo, 
New York & Philadelphia Railroad ; the Michigan Midland 
Railroad ; the Toledo, Canada Southern & Detroit Railroad, 
and the New York, Pennsylvania & Ohio Railroad. In 1881 
he was made Chief Engineer of the Mexican Central Railroad, 
and he spent the three years following, until 1884, in the ser- 
vice of the principal Mexican railways. He was Chief Engi- 
neer of the Interoceanic Railway, from Vera Cruz to the City 
of Mexico and the Pacific Coast, and the Assistant General 
Manager of the Mexican Central Railway. 

As a result of his wide experience in railway location, he 
published in 1877 a treatise on the subject, which soon at- 
tained a wide popularity. In 1884 he turned his attention to 
technical journalism, and after two years’ service as an editor 
of the Ratlroad Gazette, he became in 1887 one of the editors- 
in-chief and proprietors of Engineering News. The remainder 
of his life was spent in this work, interrupted only by service 
as Consulting Engineer to various enterprises. 

He published first work, ‘‘ The Computation of Earth- 
work from Diagrams,” when only 24 years of age. The first 
edition of his most important work, ‘‘ The Economic Theory 
of Railway Location,’ was published in 1877. In 1887 he 
published a revised and much enlarged edition of this work, 
and it soon became the standard treatise on that subject. He 
was also the author of various minor technical books. 

He was a member of the American Society of Civil Engi- 
neers, the American Society of Mechanical Engineers, the 
Canadian Society of Civil Engineers, the British Institution of 
Civil Engineers, and the Engineers’ Club of New York City. 
He contributed many important papers to the published 
transactions of these societies, and was widely noted as an 
authority. 

In 1892 Mr. Wellington became interested in the subject of 
thermodynamics, and as the result of his studies he invented 
an entirely new system of transforming heat irto mechanical 
work, designed to effect this transformation with a much 
smaller percentage of loss than the best existing steam en- 

ines. He devoted his best energies to the engrossing task of 

eveloping this invention, and labored so incessantly that his 
health failed under the strain imposed upon it. He had prac- 
tically completed his invention, however, before this time, and 
was only awaiting the hoped-for restoration to health to under- 
take its commercial development. 

Mr. Wellington married Agnes Bates, a sister of Major Al- 
fred E. Bates, U.S.A. His wife and a daughter survive him. 








Manufactures. 





PINTSCH VERSUS ORDINARY ILLUMINATING 
GAS FOR CAR-LIGHTING. 


Tne Safety Car Heating & Lighting Company have in- 
stalled a very interesting exhibit in their office at 160 Broad- 
way, New York. They have two tanks, one‘of them filled 
with compressed Pintsch gas and the other with compressed 
city gas. These tanks are connected with burners of various 
kinds in such a way that either kind of gas can be turned on 
at will. With any of the burners the Pintsch gas gives a brill- 
iant light. As soon as the street gas is turned on the light at 
once begins to a and fades away until less than a 
third as much light is emitted, giving a very inferior illumina- 
tion. 

A new inverted burner is also exhibited which is not affected 
by drafts, such as are liable to blow out most of the lights of 
this character. This enables the products of combustion to be 
carried out of the car by a flue, whereas many burners of this 
class have no direct connection with ‘* out of doors.” 
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HORIZONTAL DRILLING, TAPPING AND STUD. 
INSERTING MACHINE. 





In our last issue we published a short description of the elec- 
trically driven tools that are in use in the shops of the South- 
wark Foundry & Machine Company’s works, in which an allu- 
sion was made to a milling machine that was built by the firm 
of William Sellers Company. Through the courtesy of this 
company we are now enabled to — an engraving of a 
similar machine, but without the milling feed and with a some- 
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what different arrangement for driving, that is in use at the 
yards of the — Ship-building & Engine Company. 
ri 


This horizontal drilling, tapping and stud-inserting machine 
is capable of operating vertically upen a surface from 8 ft. to 
14 ft. above the floor, and 16 ft. horizontally, the whole up- 
right carrying the machinery travelling upon the bed shown. 
This bed may be increased in length any reasonable amount 
desired, thus prolonging the 
horizontal travel according- 
ly. The drilling-head car- 
ries all the operating ma- 
chinery, as well as the plat- 
form for the operator, so 
that whether the machine is 
working in its highest or 
lowest point, or anywhere 
along the bed, all the move- 
ments of raising and lower- 
ing the drilling head or mov- 
ing the column horizontally 
may be made from the plat- 
form, quickly or slowly at 
will, and with the greatest 
nicety. The machine is 
driven by an electric motor 
carried on a bracket upon 
the back of the column (or 
it may be driven entirely by 
belt), and the electric sys- 
tem is such as to give 30 
speeds forward and 80 speeds 
backward, a range so great 
as to adapt it for any class 
of work. The horizontal 
movement of the column 
upon the bed and the ver- 
tical movement of the drill- 
ing head upon the column, 
are capable of a maximum 
of 20 ft. per minute, and thus 
a rapid adjustment. 

his is done by means of 
the horizontal and vertical 
screws, the former being 
fixed. The belt system from 
the motor includes a tight- 
ening frame, so that the belt 
is always in proper tension 
whether the drilling head is 
at the top or bottom or at 
any intermediate point.. The 
feeds to the spindle are given 
through the Sellers well- 
known friction disks, and in 
two series for fine and coarse, 
with a wide range to each, 
the maximum being about 4 
in. per revolution of spin- 
dle. Particular attention is 
called to the fact that the 
power is not transmitted 
through long shafts, but is 
applied directly by the belt 
to the drilling head, the two 
square shafts shown being 
simply for engaging and dis- 
engaging the clutches for the 
vertical and horizontal move- 
ments. There is, therefore, 
an entire absence of the tor- 
sional strains in the long 
transmitting shafts used in 
other machines, The levers 
to manipulate the horizontal 
and vertical movement of the 
drilling head, and to engage 
and disengage the feeds, 
start, stop and reverse the driving mechanism, are grouped so 
as to be handled by the operator from one position, and the 
handles to manipulate the spindle are also grouped, thus per- 
mitting the largest possible product. As we have said, it is a 
similar machine incorporating milling feeds that is in use in 
the Southwark shops, the importance of which, in combination 
with the great range of speeds mentioned, will be appreciated. 
The operator’s platform is carried by a swing frame, so that as 
the head approaches the bed the platform accommodates itself 
to the lowest point. 











A NEW STYLE OF PORTABLE BOILER. 





THE engraving shows a new style of portable boiler, mount- 
ed on road wheels, so that it may be easily moved from place 
to place, recently put upon the market by the W. A. Crook 
Brothers’ Company, of Newark, N. J. 








HORIZONTAL DRILLING, TAPPING AND STUD-INSERTING MACHINE. 


It is designed to do away with the long connections of steam 
pipe heretofore necessary in carrying steam considerable dis- 
tances through pipes to rock drills, hoisting engines, steam 
pumps and other machinery, which has always been an ex- 
pense and inconvenience. By the use of this new style port- 
able boiler the steam generator may be brought close to the 
work, The cut is to a great degree self-explanatory. It 
shows a vertical tubular boiler which is mounted upon broad- 
tired road wheels in a very substantial manner. The machine 
is furnished complete with a pole and whiffletrees. The whole 
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outfit is light, and can, it is claimed, be hauled over the rough- 
est of roads without any danger of breaking down. Sixteen 






A NEW STYLE OF PORTABLE BOILER. 
sizes are furnished, ranging from 5 H.P. to 75 H.P. Up to 
18 i three or four men can push the machine about very 
easily. 
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THE COMBINE WATER-TUBE BOILER. 





Tae combine safety water-tube boiler, illustrated in this 
issue, is patented and manufactured by L. M. Moyes, 411-413 
Walnut Street, Philadelphia. The boiler is ‘‘ sectional’’ and 
of the class of the water tube type, in which the steam and 
water drums are arranged and located transversely to the flow 
of gases from the furnace to the outtake to the chimney. The 
illustration shows (fig. 1) transverse sections through the front 
steam and water drum and furnace, and through the rear 
steam and water drum. Fig. 2 shows a detail of ‘* tubes,’’ 
‘‘ manifolds” and ‘‘ distributing drums’’ assembled. In eleva- 
tion (fig. 8) the boilers present a neat and compact appearance, 
the steam and water drums are encased in blocks of ‘* makite’’ 
moulded to the radius of drums, the bench 
formed by the break in the lines of brick- 
work in the rear of rear steam and water 
drums, as shown in elevation, is utilized for 
the carrying of the main flue, with a num- 
ber of batteries, or the stack, with one bat- 
tery or one boiler, reducing very consider- 
ably the floor space required. The fronts 
of boilers are of cast iron and are supported 
entirely free of the brick-work around boiler ; 
the frame upon which the steam drums rest 
is formed of I beams braced and tied so as to 
be self-supporting, and is also independent 
and separate from the brick-work. The side 
elevation presents a fairly good idea of the 
arrangement of the boiler, the tubes (standaid 
4 in. X 18 ft.) on an angle of about 45° are 
expanded at the upper end into the tubc- 
sheet in the steam-drum, and the lower end 
into the tube seats in manifolds. The mani- 
folds for power plants are open hearth cast 
steel, rpg ag annealed, each manifold 
having an area almost equal to an 8-in. tube. 
Opposite each tube is a hand-hole closed with 
an inside and outside plate of steel ; the seat 
on outside face of the manifold and face of the 
outside plate are machined so as to form a per- 
fect joint without packing. The inside plate 
also forms an almost perfect joint without 
packing. Each manifold is connected to the 
distributing drum by a 5-in. nipple, and for 
ordinary high pressure the distributing drums 
are also of annealed steel. The sections are 
connected to and with each other by circulat- 
ing tubes set at the same angle as the tubes, 
and are 5 in. indiameter. Each distributing 
drum has a separate blow-off-valve. In the 
working of boiler the gases, as will readily 
be seen, have a very long contact with the 

heating surface in their flow from furnace to outtake. 


is indicated by the arrows, the circulation of water and flow 
of steam generated in tubes is upward in the two forward sec- 
tions into the two front drums, with ample disengaging space, 










thence by the connecting devices to the rear drum, into which 
the feed is also delivered and downward in the rear section. 
The ingenious and mechanically designed connections between 
sections provide for all expansion strains. The steam drums 
rest on I-beams in such manner as to remove all carrying 
strains from the tubes. 

The transverse section through the front steam drum shows 
the separator dry pipeineach drum, The section through rear 
drum shows the feed-water sumpt. The feed pipe is connect- 
ed to the sumpt, and into it the feed water is delivered. This 
sumpt is of cast iron, on which a light cast-iron cover is loose- 
ly placed, and which continues to within a short distance of 
the end of the sumpt, forcing the feed to travel its entire length, 
and in doing so acquiring the temperature of water in circula- 
tion in the boiler before coming in contact with the same, 
thereby depositing many of the impurities in solution and sus- 
pension, which are removed by the use of the blow-off valve 
attached for that purpose. Should the deposit in the sumpt 
accumulate through inattention to such an extent as might in- 
terfere with the passage of the feed through sumpt, the cover 
being placed on loosely would be forced off by the accumulat- 
ing pressure, due to the feed delivery, and thus enable the 
feed to enter into the cireulation. The circulating and com- 
pensating tubes by which the steam drums are connected are 
shown in the side elevation, as well as the cross steam i on the 
top of the drums, to which safety valves are attached. These 
cross pipes are of steel with flanges cast on. A tube from any 
section in boiler can be easily removed without interfering 
with the adjoining tubes. The removal of a deposit from the 
inner surface of tubes is made either by introducing the scraper 
at the lower end through the hand hole, or at the upper end from 
the steam drum. The smallest steam drum used on this boiler is 
42 in.in diameter, giving ample space for men to work in 

when cleaning the tubes. The chamber at the lower end is also 
sufficiently roomy for cleaning. The facilities for cleaning 
tubes has been based on the practice of many years’ experience 
with this type of boiler. A specially designed scraper and 
handle is used. The cut of detail (fig. 2) shows the manner of 
connecting the tubes to the manifolds, as well as the connec- 
tions between manifolds, and the connections between mapni- 
folds and distributing drums. The hand holes shown in the 
distributing drums are covered and protected in thesame man- 
ner as those in the manifold, the same fittings being used in both 





cases. An important feature in the combine boiler is due 


vi ue tam 


Fig. 1. 


CROSS-SECTIONS THROUGH THE COMBINE WATER-TUBE BOILER. 
As 


unit.. Each boiler is shipped in three sections, the sections 


consisting of a steam drum, the tubes, the manifolds and the dis- 
tributing drum. Theseare assembled and tested at the works, 


| to the possibility of shipping the boiler as an almost completed 
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ony requiring the connecting of the same at the point of erection 
to fo All sections are connected by ex- 


rm the perfect boiler. 





DETAILS OF TUBES IN THE COMBINE WATER-TUBE BOILER. 


panded tubes or nipples, there not being a single bolt or thread- 
The tubes forming 
The slight curve 


ed connection in the entire combination. 
the heating surface are practically straight. 


in the two tubes in each 
section. made necessary for 
alignment in entering tube 
holes in the drumsis practi- 
cally done at the tube mills 
during the process of man- 
ufacture. The tubes with 
curved ends are in every 
respect interchangeable be- 
tween the different sections. 
It will also be observed that 
there are no departures 
from the established lines 
of the standard boilers of 
the water-tube type. The 
assemblage of heating sur- 
faces, the building up of 
the same with standard 
tubes, drums and mani- 
folds, and their relation to 
each other, the travel of 
gases in contact with heatf- 
ing surfaces, the circulation 
of water and flow of steam 
due to the devices used are 
identical in their disposi- 
tions, as in the better- 
known boiler, with which 
Mr. Moyes was for so many 
years connected. 

This takes the combine 
at once from_out the ranks 
of the experimental class. 
The builder will make a spe- 
cialty of boilers for power 
plants ; but the combine is 
also adapted for office and 
other large buildings where 
sufficient head room for the 
ordinary boiler is at times 


a difficult problem to solve. Another very satisfactory feature 
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tition with the return fire-tube boiler. It is built in units 
ranging from 50 H.P. to 600 H.P., and is capable of carrying 


: working pressure up to 200 Ibs. per square 
nch, 
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BOGERT'S 28-IN. TURRET ENGINE 
LATHE. 





THE two engravings herewith represent front and 
back views respectively of this machine, which has 
28 in. swing and a bed 8 ft. long. 

The head stock is fitted with boxes lined with 
nearly pure tin, and adjustable for all vertical - 
wear. The front bearing is 44 in. in diameter and 
64 in. on The front cap is held and adjusted by 
four 1-in. bolts, and, like the back cap, is constructed 
with an oil-cup, for the continuous supply of the 
lubricant. The spindle of hard crucible steel has a 
22-in. hole through itsaxis. The end thrust is taken 
by hardened steel collars ground perfectly parallel. 
The cone has four steps 4g in. wide. The double 
back gearing is frictional, and-has the two ratios 
of 5 to 1 and 25 to 1. 

In the manufacture of large valves or heavy pipe 
fittings a great saving may be effected thereby, as 
with back gearing of 25 to 1 engaged there is ample 
power to pull pipe-taps up to 12 in. in diameter, 
and by shifting the lever as soon as the counter- 
shaft is reversed the pipe-tap may be backed out 
five times as fast as it went in. The whole back 
gearing may be also disengaged, and the cone alone 
will drive the spindle. By varying the respective 
sizes of the face-plate gear and the back-shaft 
pinion, any desired power or speed ratios may be 
obtained. This capacity for variation, to suit differ- 
ent conditions of work, is peculiar to this device, 
and it may be justly considered an important in- 
vention. Furthermore, the frictions being on the 
back-shaft, not inside the cone, are at all times open 
to inspection, oiling, or adjustment ; and they can 
be so constructed that the greater the ratio of back 


gearing, the greater the surface of frictional contact. 
The turret is 18 in. in diameter, usually made six-sided, and 
bored for six 3-in. holes. An open and shut die-holder 15 in. 


in diameter mounted on the turret will 
swing clear of everything. The indexing 
is by hardened steel taper bushings, and 
the vertical lock-bolt oF hardened steel, 
adjustable for all wear, engages with them 
on the side of the turret nearest to the 
work. The cross-slide, 
264 in. long and 18} in. 
wide, by its construc- 
tion, which is patented, 
permits a cross-feed for 
the full swing of the 
lathe. The cross-fced 
screw and its gearing 
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Fig. 3. 


SIDE ELEVATION (BRICKWORK REMOVED) OF THE COMBINE WATER-TUBE BOILER. 


are always protected from chips by a telescopic slide. 


in the combine is the fact that in price it is in’ direct compe-»| "The cross-slide anchor, 16 in. long, and secured by two 1-in. 
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bolts, eliminates aJl vibration between cross slide and carriage. 
Suitable stops permit the exact return of the turret tools into 
line with the spindle, and control their setting. 

The carriage is 44 in. long, and gibbed to the front and 
hack shear of the bed. The apron contains separate powerful 
friction gearing of phosphor-bronze for the longitudinal and 
cross-feeds, as well as the half nuts, which are used only when 
screw-cutting. By the lead-screw, which is 2} in. in diameter, 
with a suitable arrangement of change gears, any desired 
thread may be cut. The splined-rod which drives the power 
feeds may be geared to obtain a sufficiently coarse feed with- 
out disturbing the change gears operating the lead-screw ; this 
is an important detail, facilitating the rapid production of 
threaded work. The direction of all power feeds is ag 4 
changed by the rocker-handle shown on the head stock. Wit. 
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This pin slides in the slot in the malleable casting orstirrup D, 
which is bolted to the lever bracket on the cylinder-head Z. 
The et is held in position be the screw-threaded rod F, on 
which is cut a square thread of }-in. pitch. The rod F is 
formed with a T end to engage with the jaw (, and passes 
through a hole in the end of the stirrup. A ratchet-wheel, G, 
with an internal thread in the hub works on the pull rod F. 
and is prevented from moving away from the stirrup by the 
small bracket H. A ratchet lever and pawl, J, are pivoted 
on the outside of the hub of the ratchet wheel, and are actu- 
ated by the piston-rod K of the take-up 4 nag Lf, From the 
end of the take-up cylinder a }-in. pipe leads to the air-brake 
cylinder, which it enters at such a distance from the end that 
if the brake piston travels beyond the predetermined length, air 
is admitted through the small pipe to the take-up cylinder ; 













































FIG. 2. 


the change gears regularly furnished the usual variety of 
threads from 1 to 16 per inch may be cut without compound- 


ing. 

The taper-turning attachment, which is patented, is unique 
in this most important respect, that it is instantly engaged or 
disengaged by the movement of a single handle, making pos- 
sible the boring or turning of contiguous straight and tapered 
surfaces without loss of time. he proper setting of the 
taper-bar, which is 36 in. long, is determined in the usual 
manner by a scale reading in thirty-seconds of an inch, to 4 in. 
taper per foot both sides of the centre line. 

The counter-shaft is fitted with double patent friction pul- 
leys 21 in. in diameter and 5 in. face. It should make from 
160 to 200 revolutions per minute forward and backward. 
Whenever desired, special three and four-jaw chucks are fur- 
nished to facilitate the rapid handling of work. 

The weight of the lathe with taper attachment is 7,500 lbs.; 
without, 7,000 lbs. These machines are manufactured by 
John L. Bogert, Flushing, N. Y. 
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McKEE SLACK ADJUSTER. 








Tue brake adjuster, illustrated in the ata ye S| engrav- 
ings, is the invention of Mr. M. E. McKee, of St. Paul, Minn , 
and is being manufactured and introduced by the Q. & C. 
Company, of Chicago. 

This device embodies several novel features, the principal 
one being the use of an auxiliary or take-up cylinder actuated 
by air from the brake cylinder, which supplies the requisite 
power, and a screw-threaded pull rod and ratchet mechanism, 
by which the cylinder or floating level, as the case may be, is 
ad usted in position. 

veral forms of this adjuster have been made, and the one 
illustrated has been proved by experience to be one of the most 
practical and efficient. Referring to figs, 1, 2 and 8, which show 
the —— as applied to a 10-in. passenger brake cylinder, 
the cylinder lever A is fulcrumed on the pin B and the jaw C. 


















THE McKEE BRAKE SLACK ADJUSTER. 


when this occurs the piston of the small cylinder is forced out, 
moving over the ratchet lever and rotating the ratchet wheel 
about one-eighth of a revolution. The screw thread of the 
ratchet wheel thus moves the pull-rod F, and with it the end 
of the cylinder lever A ,, in., which insures a fine and regu- 
lar adjustment of the brakes and a frequent action of the 
mechanism. 

When the brake is released, the air from the take-up cylin- 
der escapes through the back-head of the brake cylinder and 
the piston is forced back by a spring into position for another 
stroke. It is obvious that the brake piston can be adjusted 
to any desired travel by varying the location of the port by 
which the }-in pipe enters the brake cylinder, and that once 
the length to which the stroke is to be adjusted is fixed, it can. 
not be altered by any tampering with the adjustment. 

After three years’ careful experimenting the form here illus- 
trated has been adopted on account of its advantages of 
simplicity, decreased. cost, both for application and main- 
tenance, its comparative immunity from dirt and snow, and 
accessibility. 

Since only jy in. slack can be taken up at one application of 
the brakes there is no liability for the piston teaver’ to be short- 
ened by an emergency application to such an extent that binding 
the shoes on the wheel while running might recur. 

No practical objection whatever has been found in three 
years’ regular service against adjusting the piston travel at the 
cylinder lever or for freight cars at the floating lever, and the 
adjusters illustrated above have been in use on nger and 
freight cars on the Great Northern Railway, running both on 
short distance and trans-continental trains, . the latter service 
having been through snow blockades in the Cascades and the 
sand and dust of Northwestern summers in the Dakotas, and 
have so far never cost a cent for repairs or failed to perform 
the work in any particular. There is nothing in this device 
which is liable to get out of repair ; ‘the only part ever needin 
renewal being the packing leather in the small cylinder, an 
wend say not yet been the case in any of the adjusters so far in 
service, 
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) AERONAUTICS. 


UNDER this heading we shall hereafter publish all matter 
relating to the interesting subject of Aerial Navigation, a 
branch of engineering which is rapidly increasing in general 
interest. Mr. O. Chanute, C.E., of Chicago, has consented to 
act as Associate Editor for this department, and will be a fre- 
quent contributor to it. 

Readers of this department are requested to send the names 


and addresses of persons interested in the subject of Aeronautics 
to the publisher of Tuk AMERICAN ENGINEER. 














A NEW PARACHUTE. 





WE find in a recent issue of La France Aérienne the design 
for the application of a parachute to a balloon illustrated here- 
with. It is the invention of M. Emil Picq, a young aeronaut, 
lately deceased, and is intended to save ballast as well as to 
serve as a parachute in case of accident to the balloon. 

It is well known that when the contained gas cools in the 
higher regions of the atmosphere the balloon descends, and bal- 
last has to be thrown out in larger quantities than those just 
sufficient to restore the equipoise, for otherwise accelerated 
velocities would result. The descent once stopped, the bal- 
loon (immediately rises again, and (the whole system being 








lighter) to a point generally higher than that previously at- 
tained, so that gas has to be let out to compensate for the pre- 
vious loss of ballast. A balloon journey, therefore, consists of 
a series of ascents and descents, and alternate losses of ballast 
and gas until the supply of the former is exhausted. 

M. Picq proposed to remedy this partly, and to lengthen the 
time of the journeys, by applying the parachute above the bal- 
loon, as shown in fig. 1, his idea being that if a decided de- 
scent sets in, the parachute will open as shown in fig. 2, 
and by increasing the resistance enable the aeronaut to 
arrest the downward movement by throwing out a much 
smaller quantity of ballast than would otherwise be required. 
A corresponding amount of gas would thus also be saved, and 
the upward oscillation would be diminished. 








Whether in actual practice so wg and flabby a surface as 
that of the parachute could be relied upon to open and close 
symmetrically, as shown in, the figures, can only be told by . 
actual experiment, 
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THE VALUE OF METEOROLOGICAL OBSERVA- 
TIONS AT HIGH ALTITUDES. 





DIMINUTION OF TEMPERATURE WITH ALTITUDE, 





To the Editor of Tat AMERICAN ENGINEER : 

There have been few questions in meteorology of so great 
importance as this of the distribution of heat in a vertical 
direction in our atmosphere. There is very little doubt that 
the hot wave ushering {n a storm at the earth’s surface is of 
cosmical origin, and extends to the limits of our atmosphere. 
Precisely the same is true in the case of our cold waves. A 
great deal of misapprehension has arisen from considering 
that the front of these hot and cold waves is nearly vertical, 
while records on Mount Washington, Pike’s Peak, and other 
mountains have shown that these conditions are far ahead in 
the upper air. At Mount Washington they are 24 hours 
ahead, although a part of this is due to a slightly greater inso- 
lation after the hot wave has begun at the earth and a greater 
heat radiation after the cold wave has begun. 

A very careful study of records near the earth has estab- 
lished the law of diminution up to 1,000 ft., and now that 
accurate balloon observations are being greatly multiplied, we 
may hope to learn a great deal in regard to temperature con- 
ditions up to heights of 12 or 15 miles. The enterprise of 
Dr. A. Berson, in taking up a cylinder of oxygen and, by 


Fig. 2. 


A NEW PARACHUTE, 


the inhalation of the gas, in reaching a height of 28,700 ft., 
marks an era in atmospheric exploration, and we may now 
expect an accurate determination of temperature, humidity, 
air currents, etc., at heights of 7 miles. 

It should be remarked that weather conditions are so mod- 
erate in Europe and the motion of storms is so slight there 
that we cannot hope for an elucidation of the forces causing 
normal and extreme storms in this country by any number of 
records abroad. Storms or low-pressure areas in Europe have 
very slight intensity, the gradients of presstre are extremel 
small, and the motion of the low areas very erratic. Th 
fact accounts for the tly reduced velocity of low areas in 
Europe, only about half the velocity experienced in this 
country. gh areas often remain stationary for more than 
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two weeks, and the pressure in these is very often much 
greater than ever noted in America. We may best call these 
conditions stagnant, and to such an extent is this true that 
the weather runs in types, a certain type of pressure distribu- 
tion betokening a certain character of weather for a week or 
more. It is needless to remark that nothing of this kind is 
known here, 

All this, however, does not detract from the greatest inter- 
est attaching to these efforts abroad. It has. been shown 
already that the air currents up to 10 miles have very nearly 
the velocity of similar currents-in this country, and this 
would seem to emphatically disprove the views of many who 
think that our storms are merely columns of heated air drift- 
ing in the upper current, and also of those others who imagine 
that our storms are whirls or eddies formed in a poleward 
moving upper current. ~° 

It has been well established that in clear weather the tem- 
perature, especially in winter and when there is little or no 
wind, rises in the early morning up to about 300 ft. The 
reason for this is very clear : intense radiation through a clear, 
still air cools the earth enormously, and this cooling affects the 
air immediately above the earth. Beyond 300 ft. there is 
generally a pretty uniform diminution of temperature, with 
altitude probably one-third greater in summer than in winter 
in the eastern and northern United States. This diminution 
is seldom greater than 1° in 250 ft., or less than 1° in 400 ft. 

In cloudy weather, however, the temperature is either 
nearly uniform up to the clouds, or it may rise a little as we 
approach them. In the cloud itself, as we come into the 
sunshine, the temperature rises very rapidly, due to the in- 
tense heat of the sun upon the cloud. These principles are 
so simple and plain, that it is a matter of wonder that any one 
should be misled by any observations of this nature in bal- 
loons. Ina balloon voyage at Providence, R. I., an account 
of which is published in American Meteorological Journal for 
November, 1891, p. 292, the temperature remained nearly 
stationary up to the cloud region 1,000 ft., and rose over 7° in 
the next 1,300 ft. From the top of the clouds up to 10,000 ft. 
the diminution in temperature was 1° per 409 ft. In this 
Journal for March there are given the records made by Dr. 
Berson in his memorable voyage in which he reached nearly 
29,000 ft. In the descent, at the cloud level (4,600 ft.), he 
found the temperature 43°, while at the earth it was 34°. 
This experience was almost precisely the same as the previous 
one, except that the diminution in temperature was only 1° in 
249 ft. above the cloud region. Dr. Berson’s ascension was 


made about half-way between a ‘‘ high’’ and “low,” but. 


nearer the latter, which will account for a part of this differ- 
ence. 

While there are certain fundamental laws established, we 
still need numerous records in the centre of storms and high 
areas and on all sides of them. Almost every ascension gives 
us something new, and we may hope before long to settle 
some of the questions which are so doubtful now. 


H. A. Hazen. 
May 4, 1895. ; 
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EXPERIMENTS IN AERONAUTICS. 








To the Editor of THE AMERICAN ENGINEER : 

Dear Sir: I have progressed so far in my experiments in 
aeronautics that I am building a machine that will contain 
1 sq. ft. of sustaining surface to every 2 lbs. of weight to be 
lifted and carried. The wings are to be concavo-convex, and 
flexible from front to rear. They will be long and narrow, 
and vibrated on an incline down and forward and up and 
back. The power is to be applied by the feet of the operator, 
and equilibrium is to be maintained by elevating or depressing 
the back edge of the wing on either side with the hands. One 
wing can be depressed and the other elevated or vice versa, 
each wing independently of the other, to guide to the right or 
left, or they can be elevated or depressed simultaneously to 
steer up ordown. To get the first start, I propose to elevate 
the machine on a tripod—the wings and tail might be made to 
act as the tripod—and then climb up to it by means of a rope 
ladder, then to fall down and forward, carrying the machine 
and tripod with me, The top of the tripod will act as a lever 
to throw me forward and down. While falling I propose to 
vibrate the wings with my feet, and guide or steer with my 
hands on a lever connected with the back part of the wings. 
Somebody may smile at this, but in the future I will endeavor 
to prove what I say. There are so many good people who 
will smile at an investigator in this branch of science, because 
it is funny to see a man dangling from a machine up in the 
air trying to do what almost everybody considers impossible. 
I find it hard work to keep myself in hiding, for a machine to 


_ position to be viewed by everybod 
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fly has to be in the air, and when it is in the air it is ina 
in sight. It requires a 
good deal of nerve to go ahead under all and every condition 
of circumstances. In order to propel, I propose to carry my 
weight on the wings from a point up and back to a point 
down and forward. This carrying of the weight from back 
forward will assist in propelling ; then the flexibility of the 


' wings will also assist in propelling. In the return or up- 


stroke of the wing it will encounter some resistance from the 


: air, striking its upper surface, which will also — to propel, 


but the most pregeling force will result from the dropping of 
the front part of the machine during the up-stroke, and a 
consequent tilting up of the tail end, which will make us slide 
forward and down an incline ; then the down-stroke of the 


' wing will again elevate the front end, and the process of 


again falling and qo | down an incline forward will be re- 
peated. Now can we lift ourself higher in the down-stroke 
than we will fall during the up-stroke? I sa 


we can, 
because the wing encounters greater resistance 


ue to our 


/ advancing against the air, and in the up-stroke we are stil] 
' getting an uplift, although the —_— are moving up and 
_away from the advancing air. Aga 


n, in the down-stroke 
our momentum, due to our advancing, will more than over- 


| come the horizontal resistance which the wings, body, etc., 


wili encounter in moving through the air. There will be 
more power required in the start than after we have sufficient 
head resistance to sustain us. I say head resistance, because 
that is just what we want and must have before we can ever 
hope to be lifted in the air. The wings must incline 20° to 35° 
to advance in order to get this resistance. I have read so 
often that the various birds require a velocity of 30 to 60 
miles an hour to sustain them in the air, but I haven’t seen 
anywhere the statement, which is also true, that these same 
birds start from a state of rest and begin to fly at velocities of 
1, 3, 5, or 7 miles an hour, and they do it by vibrating their 
wings from back down and forward and from forward up 
and back, and their wings are always inclined to the direction 
of advance—i.e., the front edge pointing above the horizon 
from.20° to 45° at the start, to 1°, 2°, or 3° in full flight, ex- 
cept in upward currents of the air, then the front edge points 
below the horizon. Their wings are inclined to advance at 
the start as much as a boy’s kite when he starts to fly it. 
What would be thought of a boy who would persistently try 
to elevate a kite by holding it almost horizontal ? Yet we are 
trying to elevate a flying apparatus by so doing. Of course 
less power is required to advance when the plane is nearly 
horizontal, but how are we ever going to get a speed of 30 to 
60 miles an hour on the ground unless it be a rallroad-track ? 
We must begin to fly at speeds, like a bird, of 3 to 10 miles 
an hour or give it up, and leave the problem to be solved by 
those who can afford to build a smooth track, and who are 
willing to run the risk of a broken neck in coming back to 
mother earth at a 40-mile rate. A man can exert from 1 to 2 
H.P. for a few seconds, and this is all that is needed to get a 
start. After he is once going, the power required will only 
be one-fifth to one-tenth of that required at the start, and 
when we have up-currents of air, which is invariably the 
case, soaring or sailing can be accomplished without any_ 
power whatever from the operator, save that which is neces- 
sary to balance and steer. 

If each investigator in this department of engineering would 
make public his mite of knowledge on the subject, there is no 
doubt but that a solution would be arrived at in a compara- 
tively short time. On the other hand, a man don’t feel like 
giving away information which has taken him years to get 
without protection of some kind, and I think our Government 
makes a mistake in not issuing a patent on flying machines 
unless they ‘‘do go,”’ for it is not likely that one man will 
solve the problem as a whole, but each one will have a part, 
and he should be able to protect himself in that part. As it 
is he is disposed to keep to himself all his attainments in this 
branch of science, and the world at large laughs at the indi- 
vidual, but I think if these individuals could make known to 
each other their magento ideas and inventions, the laugh would 
be on the other side. 

CHARLES ZIMMERMAN, M.D. 

FREDERICK, Mp., May 3, 1895. 
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A GUIDABLE PARACHUTE. 





Ser | 
Mr. Copazza, a French aeronaut, has for the past year 
been experimenting with a new dirigible parachute of his in- 
vention. This is placed above the balloon, the latter being so 
shaped as to be enclosed by the suspending lines which con- 
nect the parachute with the car. Upon attaining the desired 


height the balloon is torn open and collapsed, the envelope 
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serge Se to the hoop, as shown on the engraving (fig. 1), 
and the expanded parachute then coming into action. A 
rope is attached to each of the two extremities of two rec- 
tangular diameters, by three different smaller lines, thus givin 

command (by passing each main rope round two pulleys fixed, 
as shown in fig. 8) of four rectangular directions, by drawing 
on the corresponding line and thus shifting the centre of 
gravity. This is considered an improvement upon the cur- 
rent practice of some aeronauts who climb on the edge of 





























A GUIDABLE PARACHUTE, 


their car, as shown on fig. 2, in order to send their apparatus 
sideways to clear an obstruction. 

Mr. Copazza has made some experiments by collapsing his 
balloon at a height of about 3,000 ft., and has descended in 
safety with a moderate success in directing his course. He 
ls to experiment again this summer. 


<> 
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THE UNITED STATES SENATE ON AERIAL 
NAVIGATION. 


_ ON December 20, 1893, Senator Cockrell introduced a bill 
in the Senate of the United States providing 

“That the Secretary of the Treasury is hereby authorized 
and directed to pay the sum of one hundred thousand dollars 
to any inventor, from whatever part of the world, who shall, 
at any time prior to the first day of January, A.D. nineteen 
hundred, construct a vessel that will, on the verified report 
of three engineers appointed by the Secretary of War, demon- 
strate, within or near the city of Washington, the practicabil- 
ity of safely navigating the air at a speed of not less than 
thirty miles an hour, and capable of carrying passengers and 
freight weighing a total of at least five tons.’” 

Somewhat similar bills have been introduced in Congress 
before, generally in the interest of some inventor who thought 
that he had solved the problem of aerial navigation and wanted 
achance of demonstrating it, but they have heretofore been 
laughed down or ignored. The remarkable thing about this 
last bill is that it was soberly considered, and that a special 
Teport thereon was made February 25, 1895, by the Committee 
on Interstate Commerce, through its chairman, Senator Brice. 
This report (No, 992, Calendar No. 1,063) consists of 13 











r “onenng pages, and reviews the ‘state of the art’’ as made 

nown by recent improvements and publications. It draws 
the line between aeronauts who believe that success is to come 
through some form of balloon and aviators who believe that 
the successful apparatus must be heavier than the air, and 
somewhat like a large sailing bird with pinions extended, and 
it discusses the advance made in recent years with each class 
of apparatus. 

After describing what has been accomplished by the French: 
with balloons, the report quotes from the opening address of 
Mr. Chanute to the Conference on Aerial Navigation in 
Chicago in 1898, concerning the present status of navigable 
balloons, and also gives extracts from a letter to Mr. Gillilaud 
written in May, 1894, by Mr. Chanute, whose conclusion is 
that : ‘‘ Should the proposed bill become a law, its conditions 
would probably be complied with, and possibly by more than 
one inventor. ... Sucha craft, however, would necessarily 
be frail, and liable to many accidents after the first trials had 
demonstrated its speed and carrying capacity. It would 
doubtless prove efficient for war purposes, where risks must 
be taken, but could not compete with other modes of trans- 
portation in time of peace.” 

Then follows a memorandum prepared by Captain W. A. 
Glassford, of the United States Signal Corps, who superin- 
tended the construction and eyuipment in France of the 
United States signal balloon General Myer, stating that such 
light as has emerged, notwithstanding the profound secrecy 
maintained about French war balloons, indicates that for 81 
days out of 100 the conditions of wind in France will permit 
of the use of such balloons, and saying: ‘‘ This, considering 
the taking advantage of the velocity of favoring winds, is 
equivalent to a speed of 28 miles an hour in calm air, and 
therefore nearly attains to a satisfaction of the speed require- 
ments of the bill.’’ 

The report then discusses the recent advance in attempts at 
aviation. It describes the gliding flights ef Lilienthal, quotes 
from the writings of Professor Langley, Mr. Maxim, Mr. L P. 
Holland, Mr. Eddy, Mr. C. W. Hastings, and Mr. J. B. 
Walker, and gives an account of the flight of Mr. Maxim’s 
apparatus in England on July 31, 1894. 

The Committee’s final conclusion is : 

‘‘ Owing, however, to the recent and still continuing de- 
ficiency in revenues to meet ordinary appropriations, and the 
condition of the Treasury, as shown by the several recent 
issues of United. States bonds, your committee do not at 
present recommend the passage of this bill, but report the 
same without recommendation.”’ 

This report, although somewhat inconclusive, marks a new 
era in the public appreciation of the subject. It removes 
acrial navigation from the domain of vagary and recognizes 
that we are now within a measurable distance of success. It 
seems probable therefrom that the wise thing for the United 
States Government to do is to experiment with navigable war 
balloons, as the English, French, German, Russian, Austrian, 
Italian, Spanish, Belgian, and Holland governments have 
done, and to await some important advance in securing safety 
with aviating machines before undertaking to avail of the 
higher speeds to be expected with this class of apparatus, 


» 
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Transit in Air.—Those who have written or experimented 
on the subject of aerial flight speak of a difference of effect 
with the wind and against_it, and assume that power is lost in 
one case and gained in the other. Of course, if any form of 
flying machine is raised against the wind, at the first moment 
of starting it is impelled with a force cqual to the velocity of 
the wind ; but this is only a momentary effect due to the 
inertia from the weight of the machine, which soon becomes 
exhausted, and then the machine must finally partake of the 
velocity of the wind itself. 

So prevalent has been this misunderstanding, that it has 
been asserted that a bird may acquire velocity by first going 
with the wind, and, with some velocity and momentum thus 
acquired, turn suddenly against it, and so gain an almost con- 
tinuous raising power. But the fact is, the velocity in the 
tidal body of air is the same in all directions, and the force 
required for flight similar. A bird may be using up its utmost 
strength to fly at the rate of 40 miles per hour againsi a 
40-mile breeze, and so appear to be stationary to observers on 
the earth below ; but if the bird flies in the opposite direction, 
it will speed at the rate of 80 miles per hour relative to the 
earth, but the actual force and speed of flight through the air 
will be the same in both cases. 

If the flying machine be launched from a balloon with the 
earth hidden from view by intervening clouds, there would 





be no means of ascertaining which way the wind was blowing 
relative to the earth, for a balloon is a perfectly stationary 
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machine floating in a body of air, and the flying machine, 
uninfluenced by the earth, might go off in any direction under 
precisely equal conditions, its real rate o a being 
through the air only, and not to be measured by any refer- 
ence to the earth below, of the existence of which the aero- 
naut may be as unconscious as if blindfold. It is like a ship 
that may be carried many miles out of her course by an ocean 
current, and of which the navigators may have been quite 
ignorant till their true position is detected by celestial observa- 
tion.—F. H. Wenham, in the English Mechanics, 


The Motion of Clouds.—In a recent number Science gives 
an abstract of a lecture on this subject delivered by Mr. W. N. 
Shaw, F.R.S., before the Royal Metevrological Society of Lon- 
don, on The Motion of Clouds Considered with Reference to 
their Mode of Formation. 

The question proposed for consideration was how far the ap- 
parent motion of a cloud was a satisfactory indication of the 
motion of the air in which the cloud is formed. The moun- 
tain cloud cap was cited as an instance of a stationary cloud 
formed in air moving sometimes with great rapidity ; ground 
fog, thunder clouds and cumulus clouds were also referred to 
in this connection. The two causes of formation of cloud 
were next considered—viz. (1) the mixing of masses of air at 
different temperatures, and (2) the dynamical cooling of air by 
the reduction of its pressure without supplying heat from the 
outside. The two methods of formation were illustrated by 
experiments. 

A sketch of the supposed motion of air near the centre of a 
cyclone showed the probability of the clouds formed by the 
mixing of air being carried along with the air after they 
formed, while when cloud is being formed by expansion cir- 
cumstances connected with the formation of drops of water on 
the nuclei to be found in the air, and the maintenance of the 
particles in a state of suspension, make it probable that the 
apparent motion of such a cloud is a bad indication of the mo- 
tion of the air. After describing some special cases, Mr. Shaw 
referred to the meteorological effects of the thermal disturbance 
which must be introduced by the condensation of water vapor, 
and he attributed the atmospheric disturbances accompanying 
tropical rains to this cause. The difference in the character of 
nuclei for the deposit of water drops was also pointed out and 
illustrated by the exhibition of colored halos formed under 
special conditions when the drops were sufficiently uniform in 
size. 
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A HELIOGRAPH MESSAGE FROM BRITISH 
COLUMBIA TO MEXICO. 





A copy of the following circular has been received by us, 
which will explain itself : 

PORTLAND, OREGON. 
To the Editor of AERONAUTICS : 

‘“* Mazamas”’ is the name of a society of mountain climbers. 
It was organized on the summit of Mount Hood, Ore., on 
July 19, 1894, at which time and place the constitution and 
by-laws were adopted and first officers elected. Its organiza- 
tion was unique and successful. The experience of its mem- 
bers on that occasion inspires them to further achievements. 
The mountains furnish delight and inspiration which no man 
or woman can know or dream save those who have attained 
** exaltation’’ on the heights. 
dom there. 

This year their aspiration is to convey by means of heli- 
ographs along the line of snow-capped peaks a sunbeam mes- 
sage from British Columbia to Mexico. Washington, Oregon, 
= California are invited to co-operate and carry out this 
plan. 

The principal mountains in Oregon and Washington avail- 
able for the purpose, beginning at the north, are: Baker, 
Rainier, St. Helens, Adams, Hood, Jefferson, Three Sisters, 
Diamond Peak, Thielsen, Scott and Pitt, and in California 
Mounts Shasta, Tellac, Round-Top, Dana, Lyell, Stillman, 
Whitney, Lowe, Baldy, and such other peaks as are necessary 
to complete the chain. 

Citizens residing in the vicinity of the various mountains 
available for the purposes above suggested are besought to 
**take a hand’’ and aid the attempt. Arrangements can be 
made so that parties on sub-peaks, or in the valleys and towns 
along the line can communicate with those on their main 
mountains, and each group of mountaineers can, from their 
several signal stations, ‘‘ telegraph,’’ by flashes, to their neigh- 
bors below the fact of their presence on the peaks, and also 
the fact that the “‘ message’’ from British Columbia is on its 
way and of the transmission of the answer from Mexico. 





There’s health, joy and free- . 





The intention is to send a message from British Columbia’ to 
Mexico and transmit an answer from Mexico to British Colum- 
bia, and as each message passes a signal peak, such signal 

k is to report the fact to all such sub-stations, and groups 
n valleys and towns in their vicinity, as are prepared to re- 
ceive it. 

Storms may obscure some main peaks, so numerous side 
stations, or sub-peaks, are desirable to secure transmission of 
the through message. 

The instrument to be used is the modern heliograph, such 
as is in use in the regular army, operating the ‘‘ Morse Code.” 

Heliograph instruments can be obtained or paw at com- 
paratively small expense. The secretary will, on application, 
furnish addresses of regular manufacturers, and information 
for making suitable instruments sufficient for the purpose. 

The date fixed for this event is July 10, 1895. 

The main body of Mazamas as a society will assemble at 
Mount Adams in the State of Washington. 

Correspondence is being opened and desired with all outing 
clubs, athletic, mountain, military, university and scientific 
organizations on the coast. 

The Government officers and various State military organi- 
zations and officers are invited to arrange details from the 
signal corps ‘‘ to aid the grand design.”’ 

Each party is requested to arrange for procuring photo- 
graphic views of their several ‘‘ camps’’ and principal points 
of interest, particularly of the group of climbers on the peaks 
attained. 

Correspondence is solicited, and information will be sup- 
plied by the society. 


W. G. Sree., President, 

Miss May Fuuuer, Vice-President, 
L. L. Hawkins, Treasurer, 

M. W. GorMAn, 

Rev. RoLanp D. GRANT, 

J. Francis DRAKE, 


Address all communications to 


Executive Council. 


T. Brook WHITE, 
Secretary, 
14 Worcester Block. 
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RECENT AERONAUTICAL PUBLICATIONS. 





Gaston Tissandier the Balloonist. -R.H.Sherard. MceClure’s 
Magazine, May, 1895. An interesting account of Mr. Tissan- 
dier’s aeronautical work and opinions as to the future. 


Wind Pressures in Engineering Construction. W.H. Bixby. 
Engineering News, March 14, 1895. An exhaustive review of 
publications and experiments on wind pressures and formula, 
and their application to structures. 


Aerial Mechanical Flight. C. H. Mitchell. 2ngineering 
Society of School of Practical Science. Toronto University, 
February 20, 1895. A paper reviewing recent publications 


on aeronautical subjects, and formulating some of the princi- 
ples which have been established. 
Report on Aerial Navigation. Senator Brice. United States 


Senate Publication, February 25, 1895. The Committee on 
Interstate Commerce reports, without recommendation, on a 
bill (§ 1,844) which proposed to offer a prize of $100,000 for a 
navigable air-ship, and reviews the recent advances toward a 
solution of the problem. 


Recent Experiments on Wind Pressures. J. Irminger. Zn- 
gineering News, February 14, 1895. 

Mr. O. J. Marstrand gives an abstract of the experiments of 
Mr. Irminger, of Denmark, concerning the pressure and rare- 
faction of air currents on different sides of plates and bodies 
inclined at various angles. It is shown that at small angles 
of incidence—0° to 5°—the wind blowing over a surface pro- 
duces nothing but suction; this action throwing additional 
light upon the phenomenon of “‘ aspiration.’’ 


Le Siége de Paris, vu ad Vol doiseau. W. de Fonvielle. 
J. Hetzel & Co., publishers, Paris. 285 pp. Mr. de Fonvielle, 
the veteran aeronaut and author, has published a further’ ac- 
count of the balloon ascents and journeys which took place 
during the siege of Paris in 1870. The book abounds with 
personal reminiscences, and incidentally throws a good deal 
of light upon the state of mind of the Parisians during this 
memorable siege. The author confines himself to relating the 
phases of some of the voyages) having already treated the 
technical part of the subject in his ‘Manuel pratique de 
l’Aéronaute.”’ 
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Pennsylvania Railroad Company, 
New York Central & Hudson River R.R.,' 
New York, Lake Erie & Western Ry., 
Del., Lack. & Western Ry., 
and others. 





n Heating from the Locomotive: A Electric Heaters for Street Cars: 

locomotive Equipments, Direct Steam, Commingler, Storage and Multiple 1,103 Car Equipments sold from Aug. 1 to Dec. 1. West End Boston, People’s 
Circuit Systems. Cars equipped 6,199. SEWALL COUPLERS sold 55,517 ; the L Traction Philadelphia, Nassau Ry. Brooklyn, Union Ry. Providence and Buffalo 
sandard in U. S. and Canada. Railway have recently ordered over 700 Car Equipments. 


ONSOLIDATED RCAR-HEATINGCO. 


» Light Compressed Oil Gas: ~ Albany, N. YW., 413-423 North Pearl Street: 

Interchangeable with “ Pintsch;” and superior thereto, Uses same gas as CHICAGO, 200 WESTERN UNION B’LD’G; Canada, Coaticook, P. Q.— 
“Pintsch.”’ In Great Britain 14,262 steam and cable cars already equipped. London—Moscow. Specially tested fittings and car lighting repair parts at reas- 
Patents guaranteed. y onable prices. Electric Heaters for offices. 





RENSSELAER POLYTECHNIC INSTITUTE, Troy, N. Y. 


A SCHOOL OF ENCINEERINC. SEND FOR A CATALOGUE. 
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i = Finlayson Upright Water Tube Boiler. € 
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A Wonderfully Efficient and Economical Water Tube Boiler, | 
possessing many new and important features—among them: 


| 


RETURN DRAFT, WATER FRONT AND WATER BACK, 
NO LOCKNUTS OR PINIONS EFIPLOYED, 
GREATER QUANTITY OF WATER. 
AND CONSEQUENTLY GREATER EASE IN HANDLING. 
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Safety, Eeonomy, Reasonable Cost, Steady Water Level, Dry Steam, and many other advantageous features. 


WRITE FOR DESCRIPTIVE CATALOGUE AND PRICES TO 


THE FINLAYSON BOILER COMPANY, Limited, P. 0. Box 128, Detroit, Michigan. 


“2 
° This book gives an historical review of the efforts and experi- 
ac ines ments of inventors to accomplish flight with apparatus, which by 


ad J 
teres in Flyine went 1 | 
reason of its rapid movement will be supported by the air as 


By O. CHANUTE, C. E. birds are. The author has gathered all the records of such 
experiments which were accessible, and has endeavored to show 

BOUND IN CLOTH, $2.50 EACH. the reasons for their failure and to explain the principles which 
iss orders to govern flight, and to satisfy himself and his readers, whether we 
. may reasonably hope eventually to fly through the air. His 

M. N. FORNEY, Publisher, conclusion is that this question may now be answered in the 
i 47 Cedar Street, New York. affirmative. A full account is given of the recent experiments 
ONDON England, Sameeon Low, Marston & Co., Limited, st, Of Scientists like Maxim, Lilienthal, Hargraves and Langley. 


at's House, Fetter Lane, E. C. The book contains over 200 pages and is illustrated by nearl 
BERLIN, Germany, W. H. Kihl, 73 Jager Street. 100 engravings ° 3 pag ° y y 
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PAINT AND VARNISH WORKS, GIBBSBORO, N. J. JOHN LUCAS & CO., Phita., New York & Chicago. 
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THE DAYTON RAILWAY-CROSSING GATE. 





THE engraving herewith represents a railway-crossing gate, 
which is manufactured by the Craig-Reynolds Foundry Com- 
pany, of Dayton, O., and which is described as follows by a 
representative of that Company : 

‘* Among the many appliances which inventive genius has 
devised in aid of safe and efficient railway service, none have 
received more generous welcome and won the appreciative 
recognition of railway men, than the Dayton Railway-Cross.- 
ing Gate, manufactured and erected by the Craig-Reynolds 
Foundry Company, of Dayton, O. In these days of agitation 
by many cities over the elevation of tracks and its attendant 
expenses, invulving many millions of dollars, the subject of 
proper protection of crossings in cities and towns, that they 





is that two or more gates can be operated from one tower. 
house by one operator, thereby doing away with an extra flag. 
man and the additional expense. At Mattoon, IIl., this Com. 
pany has recently erected two sets of gates for the Big Four 
system, each 1,200 ft. apart, and handled by one operator with 
perfect ease and safety. 

‘Among the roads —— purchasing the gate are the 
Pennsylvania Company, the Southern Pacific, the San An- 
tonia & Aransas Pass, and the Western New York & Penn. 
sylvania Company.”’ 
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General Notes. 





The Consolidated Car Heating Company call attention to 
the changes and announcements that they have made in their 


| advertisement in this issue. 


The American Institute of Electrical Engineers have re. 
moved the office of the society from 12 West Thirty-first Street 
to rooms 1,009 and 1,010 Havemeyer Building, 26 Cortlandt 
Street, New York City. 


Queen & Co., of Philadelphia, announce that there is an 
excellent prospect of a speedy adjustment of their affairs. 
Meanwhile their large stock is kept up and orders ate being 
filled as usual, Very great reductions have been temporarily 
made in their prices. ; 
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A DAYTON RAILWAY-CROSSING GATE, ERECTED FOR PENNSYLVANIA CO., THIRD STREET, DAYTON, OHIO. 


may be rendered absolutely safe against accidents, is receiving 
the attention of our best engineering talent, and has brought 
about the consideration and adoption of _— crossing- gates, 
that dangerous crossings might be thoroughly protected at a 
comparatively small expense, thereby silencing public clamor 
for the elevation of tracks, preserving the safety of many lives 
and property, and the prevention of damage suits, which are 
the natural result of accidents occurring at unprotected cross- 
ings. 

PThe Dayton Gate is a radical departure in construction 
and mode. of operation from the old style chain or air gates 
with their attendant difficulties and expense. In actual ser- 
vice upop many of the prominent railway systems, it has 
elicited pronounced commendations upon its advantages in 
method of operation, construction and durability during all 
seasons of the year and under all climatic changes. The 
working parts of the gate are simple in construction, direct- 
acting, and without intricate mechanism and the attendant 
difficulties. The underground connections are arranged to 
prevent entrance of moisture in any form, thereby obviating 
a serious defect found in other modes of construction, A dis- 
tinctive point of merit, which appeals to railroad companies, 





The George F. Blake Manufacturing Company has re- 
ceived the contract for an improved high-duty pumping en- 
gine for the Honolula Water Works. It is the high-speed 
type, with automatic cut-off, and is now in course of erection 
at their East Cambridge works. 


M. T. Davidson, Brooklyn, N. Y., with New York head- 

+ ag at 77 Liberty Street, has recently filled some big orders 
or Davidson pumping engines. One for the water-works of 
the city of Chelsea, Mass., is a splendid piece of work, as 18 
also a pumping engine of similar magnitude and design for the 
water-works at Fall River, same State. A large order from & 
prominent phosphate company in Florida consisted of the et- 
tire equipment of its steam plant, including boilers, pumps, ete. 


The oe Manufacturing Company, of Bridgeport, 
Conn., have one of the largest vo: most complete plants of its 
kind in the United States. This concern manufactures aD eX- 
tensive line of water, gas and steam-fitter’s tools of uniformly 
high —_ and noted for their time and labor-saving quall- 
ties. The improved pipe threading and cutting-off machines, 
for hand and power, made by the company are especially pop' 
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WM. A. ROSENBAUM, 
RLECTRICAL EXPERT AND SOLICITOR OF PATENTS, 


Formerly Manager of, now successor to, the Patent Business heretofore 
onducted by ** The Electrical World,” 


Times Building, New York. 
A. RO Sea a, 


(Graduate of Laval & McGill) 
MINING ENGINEER, 


Head Office: , | Sherbreoke. 
QUEBEC, Branch Offices: | Montreal. 


MINES, MINERAL PRODUCTS. 
ALFRED A. HUNTINC, 
Consulting and Mechanical Engineer, 


Plans of Steam Plants for Mills and Street Railways a Specialty. 
618 John Hancock Building, Boston, Mass. 


CHARLES D, JAMESON, 


M. Am. Soc. C. E., 
Professor of Engineering, State Universitv of lowa. 


CONSULTING ENCINEER. 


Plans, Estimates, and < ge omngae Jurnishea for Public Works and 
Buildings, Sew , Water Works, and Highway Bridges. Consteuc- 
lion Super or Contracted for. 


IOWA CITY, IOWA. 


O. CHANUTE, C.E., 


CONSULTING ENGINEER, 
5 Ritchie Place, CHICAGO, ILL. 


Works for Preserving Wood Designed 
and Erected. 


L. BRECKINRIDGE CABELL, 


17 Broadway, NEWYORK, Room 43. 























Lands, Securities and Industrial Enterprises ; Total Issues 
of Corporate, Municipal and County Bonds Taken ; 
Municipal Debts Consolidated and Refunded at lower 
rates; RailroadsBuilt and Equipped; Electric Roads 
Built and Equipped; Street Railroads using 
horse-power Changed to Electric Roads. 
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THE ROBERT W. HUNT & CO, 
Bureau of Inspection, Tests and Consultation. 
General Office, “The Rookery,” Chicago. 

BRANCH OFFICES: Hamilton Building, Pittsburgh, Pa.; 80 Bread- 
way, New York City; 328 Chestnut St., Philadelphia. 
GEO. L. FOWLER, 
Consulting Mechanical E/ngineer, 


53 BROADWAY, NEW YORK. 








Joux A. Wrs0n, Joszrn M. Wrs0n, Hunnzy W. Wie0n, 
Civil Bngineer. Civil Bugineer ond Architect. Oiwil Engineer. 
WILSON BROTHERS & CoO., 

Civil Bugineers, Architects and Consulting Engineers, 
Cuas. G. Damracn, } DREXEL BUILDING: { Hzwry A. MAcoms 
Civil 4 Hydraulic Eng’r. § Cor, Chestnut and Fifth Streets, A robdinet, 


PHILADELPHIA, PA. 





SOOYSMITH & CO., 
Incorporated, 
CONTRAOTING ENGINEERS, 


MILLS BUILDING, 15 BROAD 8T., NEW YORK. 





PASCHKE, VAN HORNE & KELLEY, 
CLVIL HINGIN BERS, 


Rooms 716, 717 & 718 Havemeyer Building, New York City. 
Cable Address: “‘Paskel.” A. B. C. or Anglo-American Code. 

All kinds of Surveys carefully made. Plans and Specifications fer Rail- 
roads, Water Works, Water Power, Sewerage, and their superintendence 
Topographical Relief Models made. Examinations and Reports upon al 
Public Enterprises and Properties in Spanish-American Countries. 

Correspondence in English, Spanish, German and French. 





LOUIS P. EVANS, 


Engineer and Contractor, 
Designs furnished if required. Railroad Bridges and Trestle Work. Mill 
and Factory Buildings, etc. 


§. E. Corner 4th and Walnut-Sts., Philadelphia, Pa. 


GOOD PATENTS 


PROCURED IN ALL COUNTRIES. 
GRANT INSURED. 


30 YEARS’? PRACTICE. 


Reliable, prompt service. Fair charges. Advice as to patentability. 
Pamphlet and References /ree. Write to 


CHAS. J. GOOCH, Patent Attorney, WASHINGTON, D. C. 
F. L. GARLINGHOUSE, C.E., 


(Late Chief Engineer Pittsburgh Bridge Co.) 
PITTSBURGH, PA., No. 116 WATER ST. 


CIVIL, CONSULTING AND CONTRACTING ENGINEER, 
For Bridges, Viaducts, Shops, Iron Buildings, Roofs, and Gen 
eval Iron or Steel Construction. 

Plans, Specifications and Estimates Furnished. 
Work Superintended and Contracts Taken when desired. 











THOMAS DREW STETSON, 


Solicitor of American 


And EXPERT IN 
No. 23 Murray Street, 


and Foreign Patents, 


PATENT CASES. 
New York. 


CABLE ADDRESS: “STETSON NEW YORK.” 


Respectfully offers assistance in all matters relating to protecting inventions. Preparing and arguin Applications for Patents. Caveating. Searching on 
Patentable Novelty. Finding if on to Previous Patents. Contesting Interferences. Preparing ‘Assignments and Licenses. Reissuing Patents. Aiding 


or Opposing Extension Proceedings l 
Testifying as Scientific and Mechanical Expert in Patent Suits. Securing 
~~ Protecting Aisthetic Devices—Designs, Protecting Commercial 


fore Congress. Opinions on Validity, Scope, Infringement. | 
Expert i‘ Patents in Foreign Countries,” 
Devices—Trade Marks and Labels 


ising Exhibits and preparing for Contests on Patents. 
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lar, and there has been a steady demand for them during the 
last year. 


The Finlayson Boiler Company, Limited, of Detroit, 
Mich., although in the field but a little over a year, have al- 
ready in operation a considerable number of their upright 
water-tube boilers, and are meeting with a steadily inc ng 
demand. The results attained in their boilers = from re- 
ports to be highly satisfactory. We understand that they re- 
cently supplied a 150-H.P. boiler to the canal steamer Maher & 
Burne, of Buffalo. Their boiler possesses many new and valu- 
able improvements that are worthy of investigation. Their 
advertisement is on page xix of this number. 


Michigan Engineering Society.—The Secretary has sent 
out the notice that the next annual convention will be held at 
the Hotel Downey, in Lansing, Mich., on January 15, 16 and 
17. The following is a partial list of the papers that will be 

resented: Rights to Land by Possession, by Judge F. A. 
oe of the Supreme Court; Difference in Magnetic 
Needles, by Messrs. Gurley, Buff & Berger and L Beckmann ; 
Masonry of the Lock in the ‘‘ Soo’’ Canal, by J. L. Callard, of 
the U. 8. Engineers ; Old Surveys of Detroit, by Thomas Cam- 
pau, Detroit ; Street Railway Construction, by R. W. Roberts, 
City Engineer, Saginaw ; Water Waste, by G. 8S. . Williams, 
Superintendent of Water Works, Detroit ; Tunnelling for Sew- 
ers, by Albro Gardner, Seattle, Wash. ; Some Details of Sewer 
Construction, by F. F. Rogers, City Engineer, Port Huron ; 
Special Assessments, by M. C. Taft, City Engineer, Kalama- 
zoo ; Grand Rapids Plaster Quarries, by C. H. Redman, Grand 
Rapids ; Grades for oe tte by John Randall, Mio ; Trans- 
mission of Power, by E. Dennis, Jackson ; Highway Bridges 
in Manufacturers’ Hands, by Professor H. K. Vedder, Agri- 
cultural College ; Field Work of Surveys in Marquette County, 
by Charles Cummings, Marquette ; Tests of Blasting Pow- 
ders, by H. Melchers, Saginaw ; Mineral Resources of Northern 
Arkansas, by E. L. Hayes. Other papers are expected from 
J. J. Granville, of Saginaw ; William G. Fargo, of Jackson ; 
Professor C. E. Greene, of Ann Arbor, and others on subjects 
not yet announced. 


Leather Belts.—No one using leather belts can afford to be 
indifferent to their care. There is a certain amount of elas- 
wovas in all good leather belting, but time and continued hard 
work seem to destroy or at least weaken its power. Then 
comes the question whether it is better to simply tighten the 
belt cr use some form of dressing. Experience of many very 
practical observers seems to favor the use of a good dressing, 
as a gar the belt strains it and calls: for more engine 
power. A dynamo engineer who is transmitting 60-65 H.P. 
with a 50-ft. link belt 8 in. wide, running from a 72-in. pulley 
m driving shaft to a 13-in. pulley on dynamo, claims that 
‘ freedom from jumping and flickering of the lights is due en- 
tirely to the belt dressing used, and that tightening never 
helped. The superintendent of a large printing establishment 
has an 18-in. main belt now running its eighth year which has 
never been taken up, and it would be extremely hard to con- 
vince him that the dressing used does not preserve the life of 
the leather and keep it soft and elastic. Of course one should 
be careful what sort of dressing is used. Soap, resin, tar and 
tallow should not be used at all. Even castor oil is criticised. 
The dressing used in the two cases cited was Dixon’s belt 
dressing and leather preservative, which was the only article 
that would start the big driving belt used at the Paris Exposi- 
tion in 1878, and keep it from slipping. Circulars about the 
dressing will be sent to any one interested by the Dixon Cruci- 
ble Company, Jersey City, N. J 


Correspondence Schools.—We mentioned last month the 
receipt of a number of publications relating to the ‘‘ correspond- 
ence schools’’ at Scranton, Pa. ; among these, and of most 
interest, are a large number of letters—nearly two hundred— 
written by students in respect to their experience and opinions 
of the system. It is the most —— agency for technical 
education that has ever been devised, capable of an extension 
that has no visible limit, and portends a time when we will 
not set off a few of the most fortunate for education, but edu- 
cate all up to the limits required in the application of the skilled 
arts. One effect will be to raise the standard of the ordinary 
courses in technical colleges and schools because mediocrity 
can be attained at a tithe of the expense and in ways more con- 
genial to most students. 

The habit of writing out exercises is a good one, good in all 
kinds of mnemonic effort, and when to this is added the inter- 
est of a communication personally addressed and the environ- 
ment of a home it is easy to discern the attraction of a corre- 
spondence system. 

Among the papers mentioned is one sheet of examples in 
hydraulics that as a collection of educational problems is the 
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best we have ever seen. When a set school book is done and 
the plates made there is an end, but in the present system a 
tentative course is possible. Change and improvement can 
on continually ; not only this, the problems submitted can 
nicely graded to the requirement and capacity of the student, 
and can, by the facility for change, be made relevant to the 
particular examples or practice.— Industry. 
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NEW TRAIN ON THE MONON ROUTE. 





A MUCH-NEEDED want has been supplied by this popular line 
from Indianapolis. Train leaves at 7.30 a.m., atriving in Chi- 
cago at 12.59 p.m., returning at 4.58 p.m., reaching the former 
city at 11.00 p.m. This in addition to its previous excellent 
service places it ahead of all competitors. 
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MAP OF THE UNITED STATES. 





A LARGE, handsome map of the United States, mounted and 
suitable for office or home use, is issued by the Burlington 
Route. Copies will be mailed to any address on receipt of 
15 cents in postage by P. 8. Eustis, General Passenger Agent, 
Chicago, Burlington & Quincy Railroad, Chicago, Ill. 
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- THE PENNSYLVANIA RAILROAD 


is — with the patronage of the best class of travelers, 
y? 

Because, with complete protection by the block-signal, 
automatic and interlocking switches, and an unsurpassed road- 
bed, it is the safest. 

Because, with a superb service of perfectly appointed 
trains, it is the most comfortable. 


Because, with wise management and unlimited facilities, it 


is the promptest. 
These reasons are heavy, and they tip the balance on the 
side of the ‘‘ standard railway of America,’’ 
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FOUR HUNDRED MILES AS THE CROW FLIES _ 





Is the distance covered in a single night by the limited ex- 
press trains of the Chicago, Milwaukee & St. Paul Railway 
between Chicago and the twin cities of the Northwest—t. 
Paul and Minneapolis. 

These trains are vestibuled and electric lighted with the 
finest dining and sleeping-car service in the world. 

The electric reading light in each berth is the successful 
novelty of this progressive age, and is highly appreciated by 
all regular patrons of this line. We wish others to know its 
merits, as the Chicago, Milwaukee & St. Paul Railway is the 
= line in the West enjoying the exclusive use of this patent. 

or further information apply to nearest coupon ticket 
agent, or address George H. Heafford, General Passenger 
Agent, Chicago, II. 
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OURSELVES AS OTHERS SEE US. 





Tue Herald, of Glasgow, Scotland, speaking of the ‘‘ Four- 
Track Series’’—the New York Central’s guide-books—says : 

“ No effort is made in this country to produce railway guide- 
books that can compete with this series. The scope of 
books gives every opportunity for the display of the varied 
charms of American scenery, there being views on the Hudson 
River, in the Adirondack Mountains and Catskills, on the St. 
Lawrence, Niagara Falls, etc. The great feature of the guides 
is the admirable pictures.”’ 

A copy of the illustrated catalogue containing a thorough 
review of the ‘‘ Four-Track Series’’—books, maps and etc 
—will be sent free by mail, postpaid, to any address in 
world, by George H. Daniels, General Passenger Agent, New 
York Central & Hudson River Railroad, Grand Central Ste 
tion, New York. 
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‘ W: DEVOE & 2 Saggeceans ae William, New York. 
~ Paints, Coach Colors, Fine Varnishes. 


cording to Specifications, to 





















Pennsylvania Railroad Company, 
New York Central & Hudson River R.R., 
New York, Lake Erie & Western Ry., 
Del., Lack. & Western Ry., 
and others. 
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eam Heating from the Locomotive: A Electric Heaters for Street Cars: 
Locomotive Equipments, Direct Steam, Commingler, Storage and Multiple 103 Car Equi mts sold from Aug. 1 to Dec. 1. West End Boston, People’s 
Circuit Systems. Cars equipped 6,199. SEWALL COUPLERS sold 55,617 ; the L 7103 Coro Philadelphia, Nassau Ry. Brooklyn, Union Ry. Providence and Buffalo 
standard in U. S. and Canada. Railway have recently ordered over 7oo Car Equipments. 


ONSOLIDATED §$CAR-HEATING CO. 


pe Light Compressed Oil Gas: Albany, Mi. _ 3p ta s23 North Pearl Street: 

imerchangesble with “Pintsch;” and superior thereto. Uses same gas as = BN UNION B’LD’G; Canada, Coaticook, P. Q.— 
‘Pintsch.” In Great Britain 14,262 steam and cable cars already equipped. Lon + me Sasa Specially tested fittings and car lighting repair parts at reas- 
Patents guaranteed. y onable prices. Electric Heaters for offices. 





RENSSELAER POLYTECHNIC INSTITUTE, Troy, N. Y. 


ABLISHED 1824, A SCHOOL OF ENCINEERINC. SEND FOR A CATALOGUE. 
or — Upright Water Tube Boiler. € 


TTT Spo. 8s 188 A Wonderfully Efficient and Economical Water Tube Boiler, a 
“ty 7s : possessing many new and important features—among them: 


| RETURN DRAFT, WATER FRONT AND WATER BACK, 
At _ NO LOCKNUTS OR PINIONS EFIPLOYED, 
Luibericitii Wri " GREATER QUANTITY OF WATER. 
_- a AND CONSEQUENTLY GREATER EASE IN HANDLING. 












i 
Safety, Economy, Reasonable Cost, Steady Water Level, Dry Steam, and many other advantageous features. 


WRITE FOR DESCRIPTIVE CATALOGUE AND PRICES TO 


THE FINLAYSON BOILER COMPANY, Limited, P. 0. Box 128, Detroit, Michigan. 


41 a Flv This book gives an historical review of the efforts and experi- 
ogress in ying ac ines ments of inventors to accomplish flight with apparatus, which by 
reason of its rapid movement will be supported by the air as 

By O. CHANUTE, C. E. birds are. The author has gathered all the records of such 














experiments which were accessible, and has endeavored to show 

BOUND IN CLOTH, $2.50 EACH. the reasons for their failure and to explain the principles which 
diress orders to govern cm Eom to satisfy himself and his readers, whether we 
may reasonably hope eventually to fly through the air. His 

iM. N. FORNEY, Publisher, antielens is chat this question. may a be anuerek | in the 

47 Cedar Street, New York. *firmative. A full account is given of the recent experiments 

a be procured of our agencies in of scientists like Maxim, Lilienthal, Hargraves and Langley. 
ane Eagles, Sampson Low, Marston & Co., Limited, St. Dunstan's The book contains over 300 pages and is illustrated by nearly 








BERLIN. Germany, W. H. Kuhl, 73 Jager Street. 100 engravings. 


T# American Mining & Milling Machinery Co. 


29 Euclid Ave., CLEVELAND, 0. 280 Caxton Block, CHICAGO, ILL. 














SPECIALTIES : 


Am. Crusher and 
Am. Ball Pulverizer. 
a2 yNpABR Op Office of Tux CuxvzLanp Inon Onk Panvr Co. and Taz Garry lron aK a i 


A j Cc . 
The Simplest, Cheapest and Best Machines in the The American Mining and = Site oy | Machinery Co., Cleveland, 02 ~ 
Market. Pulverize wet or dry to any degree of ro ee : We pu my ne year ago Hock —_ art of 8 seni 1h we eaten 
> v our about one year e r w 
bp ess. Makes little or no slimes in wet nor dust up yy Meguro ‘gompan wad ane =e have run on bof sald ~ nesting Pio the fill extent ie 
i mand our en’ isfaction he on 
in dry work. Four sizes, capacity from 2 to 6Otons Yor.04 or paint purposes was und peg ee taking the Pulvertzer toark, ona without ex- 
per day. pending one dollar for re; for either of these m: Of the 700 tons spoken of, about 
It parma er Bpecuiay iron, a fed fosailiferous tae Soe j “quite ram 
0 inder e us iron 0 n 
SEND FOR CATALOGUE. cent. ‘of ex, whieh éuts out bubr stones rapidly. We find that the steel ‘balla, w ich fod 
ew diameter, now caliper erfectly ro’ smoo The 
Cable Address, American. grin ng taek shows very little wear, and the Sioa track shows Ionay in fact the wear is 
PSO s SA almost two machines crush and pulverize more mare then. one ton per hour 
t a Gola & a by World’ ba less by 2H.P. Wedo in quantity, quality, smal or Apne — epee yn — 
First Prize an edal Awarded orld’s output of these two machines . . tear, 
like power. In our opinion cannot recommend then toohighiy. 
Fair, 1893, a ye" Jory trely yours, Cuzvaanp Inox Ons Panrr Co. 
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THIRTY-INCH VITRIFIED SEWER PIPE. 





Messrs. BLACKMER & Post, of St. Louis, call attention by 
a circular to their 30-in. vitrified sewer pipe, of which they 
are making a specialty, and are furnishing, to take the place 
of brick sewers. The internal diameter of these pipes is 30 
in. ; net length, 2 ft. 6 in, ; thickness of shell, 2 in. ; depth 
of socket, which is corrugated, 5 in. ; and weight, 550 Ibs., or 
220 lbs. per foot. Of this pipe they say : 
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THIRTY-INCH VITRIFIED SEWER PIPE. 





‘“* Many engineers with whom we have had correspondence 
agree with us that the pipe is much to be preferred to brick 
on account of its smooth surface, and consequently greatly 
reduced frictional resistance ; because of its convenience in 
laying, whereby the sewer may be constructed very rapidly, 
and because less excavation is required for pipe than for a 
brick sewer of the same size, and they have expressed their 
intention to use our 30-in. pipe wherever practicable in place 
of brick sewers of about the same capacity provided the cost 
of the pipe sewer is not too great. In regard to this, we believe 
that at the low price we are asking for this pipe and branches, 
it can be shipped to any point where the freight is not more 
than 20 cents per 100 Ibs. and laid in place, complete, with 
Y branches, at a cost very little, if any, more than a well-con- 
structed two-ring 30-in. brick sewer, while the pipe sewer, 
with its smoothly glazed surface, would have considerably 
greater actual capacity.’’ 

They have sold over 5000 ft. of this pipe for city sewers, 
and several thousand feet in smaller lots to railroad companies 
and others. They ask for the privilege of submitting prices 
to those about to put in sewers or drains. 
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DECISION REFERRING TO PATENTS ON PIPE 
“UNIONS.” 





Unrtrep States Crrcurt Court or APPEALS, Tarrp Crrcurt. 
Tomas DEVLIN & Co. 


08, 
E. P. PAynTER AND Joun K. Moors. 


AppErat from the Circuit Court of the United States for the 
Eastern District of Pennsylvania. 

Before Acheson, Dallas and Wales, J.J. Acheson, J. 

The appellants, who were the defendants below, complain 
of the decree of the Circuit Court sustaining as valid, and ad- 








judging them to have infringed, the first of letters patent 
o. 867,725 for improvements in unions for steam-pipes 
granted a 2d, 1887, to E. P. Paynter, Jr., the invento:, 
and John K. Moore, his assignee, of a part interest. 

The claim in question is in these words : 

“1. A union for steam-pipes, comprising a threaded nut or 
ring, a member having a seat of soft metal with a concave 
face and an opposing member with a rourded or convex end, 
substantially as shown and described.” 

The declared object of the invention is to provide a con- 
struction, whereby the joint of the, union of steam and other 
pipes will be made more tight than heretofore, and in which 
the danger of injury by indentation to the soft metal seat of 
such union will avoided. The specification states : ‘‘ The 
concavo convex character of the joint prevents the seat from 
being indented, even if the two members of the coupling 
should not be exactly aligned, thereby avoiding the difficul- 
ties hitherto encountered with the flat soft metal seats and 
straight ends of unions as heretofore constructed.’’ 

The specification describes and shows a union, one of the 
members of which is provided with an internal seat of soft 
metal, the face of which is made concave, and the opposing 
part of the union formed with a convex end, so as to conform 
to the concavity of the seat, against which it rests, thus mak- 
ing a perfectly tight joint therewith. 

A pipe union is a complete and independent contrivance, 
made and sold by itself, consisting of a head and tail member 
and a fastening nut or ring drawing the two members closely 
together. The aes age of the device is to join together the 
adjacent ends of two sections of pipe through which steam 
or water or other liquids or gases flow. Such unions are 
not designed to be fixed or permanent couplings, but ae are 
used where the pipes are to be repeatedly disconnected an« 
again joined ; and thus it is intended that the unions shall be 
taken apart and put together again and — It is of 
supreme importance that the union Sliould form and con- 
stantly maintain a perfectly tight joint, and it is also very 
desirable that it should be so constructed as to provide for the 
non-alignment of the pipes which it connects. These ends 
are attained by the device of the patent in suit. The patented 
improvement consists in having one of the two opposing 
members of the union formed with a concave abutting face 
and the other with a convex abutting face, one of these meet- 
4 torre being composed of soft metal. 
= The evidence is convincing that this improvement effec- 
tively overcomes difficulties incident to and inseparable from 
all the expedients of this general character previously in use. 
It meets the practical difficulty arising from want of axial 
alignment of the two pipes which are to be coupled, and it 
not only secures complete contact between the meeting faces 
of the head and tail members, when they are first put together, 
but permits, without impairing the efficiency of the joint, the 
repeated use of the same union, as the pipes are disconnected 
and again united. 

We have attentively examined all of the earlier patents and 
the exhibits illustrative of the prior state of the art, in evi- 
dence. To discuss these at length and point out the distiuc- 
tions between them respectively and the Paynter-Moore de- 
vice, we deem unnecessary. It is enough to declare that, in 
our judgment, they do not, taken analy or considered to- 
gether, anticipate the invention in question. They fail to 
show a union made in accordance with the patent in suit or 
possessing its peculiar advantages. We are entirely satisfied 
with the conclusions of the court below that the first claim of 
the patent in suit covers a union patentably new and useful. 

The difference between the union shown by the patent in 
suit and the appellants’ union are there. In the latter the 
convex face is on the head member and the concave face is on 
the tail member, reversing the arrangement of the patent ; 
and in the appellants’ union the convex face is composed of 


soft metal, whereas in the union described in the patent it is 
the concave face which is of soft metal. The appellants have 
transposed the position of the soft metal face. Do they escape 


infringement by this transposition of parts? We think not. 
The essence of the invention, as embodied in the first claim of 
the patent, is a union in which one of the two opposing mem- 
bers has a concave abutting face and the other a convex abut- 
ting face, one of these faces being of soft metal. The appel- 
lants, therefore, have appropriated the gist of the invention, The 
changes found in ele devia dv not. at all effect either the 
es iple of operation or the result. There is a substantial 
dentity between the unions. Now, inthe sense of the patent 
law, the substantial equivalent of a thing is the same as tlie 
thing itself. Winans v. Denmead, 15 Howard, 386, 342 ; Machine 
Co. v. Murphy, 97 U. 8. 120. The ‘changes which the appe!- 
lants have made are immaterial, and, indeed, are but a subter- 
fuge ; made, evidently, for the mere purpose of evading tle 
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WM. A. ROSENBAUM, 
ELECTRICAL EXPERT AND SOLICITOR OF PATENTS, 


Formerly Manager of, now successor to, the Patent Business heretofore 
onducted by “* The Electrical World.” 


Times Building, New York. 
A. LHOFRAHD, 


(Graduate of Laval & McGill) 


MINING ENGINEER, 


Head Office: . | Sherbreoke. 
QUEBEC, Branch Offices: | Wontreal. 


MINES, MINERAL PRODUCTS. 


ALFRED A. HUNTINC, 
Consulting and Mechanical Engineer, 


Plans of Steam Plants for Mills and Street Railways a Specialty. 
618 John Hancock Building, Boston, Mass. 


CHARLES D. JAMESON, 


M. Am. Soc. C. E., 
Professor of Engineering, State Universitv of lowa. 


CONSULTING ENGINEER. 


Plans, Estimates, brad ificati on Soon Lag” cae. eo and 
Buildings, erage, Water Works, ighway Bridges. Consteuc- 
lion Superintended or Contracted for. 


IOWA CITY, IOWA. 
CHALLEN’S Adapted to any business or pro- 


fession, ruled with printed head- 


CONTRACT AND. ings, and indexed through- 


out to require the least 


ORDER possible writing to enter data and refer 
———————__ quickly to any name and save time and 


RECORDS. money. 5,000 used and recorded. 


All kinds of labor-saving records on 
hand or made to order. 
CHALLEN, Publisher, 165 Broadway, N. Y. 


L. BRECKINRIDGE CABELL, 


(7 Broadway, NEWYORK, Room 43. 


Lands, Securities and Industrial Enterprises ; Total Issues 
of Corporate, Municipal and County Bonds Taken ; 
Municipal Debts Consolidated and Refunded at lower 
rates; RailroadsBuilt and Equipped; Electric Roads 
Built and Equipped; Street Railroads using 
horse-power Changed to Electric Roads. 
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THE ROBERT W. HUNT & CO. 
Bureau of Inspection, Tests and Consultation. 
General Office, “The Rookery,” Chicago. 
BRANCH OFFICES: Hamilton Building, Pittsburgh, Pa.; 80 Broad- 
way, New York City ; 328 Chestnut St., Philadelphia. 

GEO. L. FOWLER, 
Consulting Mechanical Engineer, 


53 BROADWAY, NEW YORK. 








Joszrx M. Wir20n, Heray W. Wis0n, 

Civil Buginser and Architect. Ciwil Bagineer. 

WILSON BROTHERS & CO., 
Civil Bugineers, Architects and Consulting Engineers. 


Cuas. G. DaRRaocH, DREXEL BUILDING: { Henry A. Macoms 
Civil & Hydraulic Eng’r. § Cor, Chestnut and Fifth Streets, Arobitect. - 


PHILADELPHIA, PA. 


Joun A, Wizs0n, 
Cavil Bagineer. 





SOOYSMITH & CO., 
Incorporated, 


CONTRACTING ENGINEERS, 


\MILLS BUILDING, 15 BROAD 8T7., NEW YORK. 





PASCHKE, VAN HORNE & KELLEY, 
CLVIL BINGIN BERS, 


Rooms 716, 717 & 718 Havemeyer Building, New Y ork City. 
Cable Address: ‘‘Paskel.” A. B.C. or Anglo-American Code. 

All kinds of Surveys carefully made. Plans and Specifications fer Rail- 
roads, Water Works, Water Power, Sewerage, and their superintendence 
Be ig anne Relief Models made. Examinations and Reports upon al 
Public Enterprises and Properties in Spanish-American Countries. 
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Designs furnished if required. Railroad Bridges and Trestle Work. Mill 
etc. 


and Factory Buildings, 
S. E. Corner 4th and Walnut Sts., Philadelphia, Pa. 


GOOD PATENTS 


PROCURED IN ALL COUNTRIES. 
GRANT INSURED. 


30 YEARS? PRACTICE. 
Reliable, prompt service. Fair charges. Advice as to patentability, 
Pamphlet and References /ree. Write to 


CHAS. J. GOOCH, Patent Attorney, WASHINGTON, D. C. 
F. L. GARLINGHOUSE, C.E., 


(Late Chief Engineer Pittsburgh Bridge Co.) 
PITTSBURGH, PA., No. 116 WATER ST. 
CIVIL, CONSULTING AND CONTRACTING ENGINEER, 
For Bridges, Viaducts, Shops, Iron Buildings, Roofs, and Gen 
eral Iron or Steel Construction. 

Plans, Specifications and Estimates Furnished. 














Work Superintended and Contracts Taken when desired. 





THOMAS DREW STETSON, 


Solicitor of American and Foreign Patents, 


And EXPERT IN PATENT CASES. 


No. 23 Murray Street, 


New York. 


CABLE ADDRESS: “STETSON NEW YORK.” 


Respectfully offers assistance in all matters relating to protecting inventions. Preparing and arguing Applications for Patents. Caveating. ron on 
Patentable Novelty. Finding if subject to Previous Patents. connie Interferences. i ing 
r 0 ity, Scope, Infringement. Devising Exhibits and preparing for 
Testifying as Scientific and Mechanical Expert in Patent Suits. Securing Patents in Foreign Countries.;” 
ing Commerci Trade Marks and Labels 


or Opposing Extension Proceedings before Congress. Opinions on Vali 
Protecting Aisthetic Devices—Designs. Protecting 


al Devices— 


ug Assignments and Licenses, a oe Ai 


ntests on Patents. 
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wording of the claim, they are unavailing. Hoyt v. Horne, 
145 U. 8. 302, 304. 

Nor do we find anything in the proceedings before the Pat- 
ent Office requiring us to read the first claim of the patent as 
subject to the limitations upon which the a insist. 
The reasons urged by the appellants’ solicitors before the 
Patent Office officials in favor of the grant of the patent, if 
entitled to consideration here at all, do not, we think, regarded 
as a whole, support the contention that the patentees, when 
in the Patent bites, placed such a narrow construction upon 
the claims as would exclude from its scope the appellants’ 
device. We do not ‘see that they take here any position in- 
consistent with their position when in the Patent Office. 

There is nothing to bring this case within the rule that, 
where a patentee had modified his claim in obedience to the 
requirements of the Patent Office, he cannot have for it an 
extended construction which has been rejected by the office. 

The only amendment to the first claim ever made was the 
introduction of the ‘“‘ threaded ring or nut” as an element of 
the combination, and that addition does not effect the ques- 
tion now before us. 

We are of the opinion that the decree of the Circuit Court 
was right, and accordingly it is affirmed. 
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FOLSOM SNOW GUARD. 








PROBABLY most people have had experience of snow sliding 
off of a roof, and injuring their hats, their heads and their 
happiness. The device which is explained in a circular before 
us is intended to prevent such catastrophes. One form of it 
consists of a wire loop not unlike in form to a figure 2 ora 
letter Q, with a long tail. The round part of the loop stands 
vertically above the roof, and the extended tail has a hook at 
its extremity, which is driven into the roof under the slate, 
and holds the loop in its vertical position above the surface of 
the roof. These are distributed at suitable intervals, and 
when the snow falls it lodges against these loops and is pre- 
- vented by them from sliding downward. Another kind is 
made of sheet metal, in the form of a bracket, the part which 
extends above the roof being of the form of a letter A. The 
lower part of the bracket is placed under the slate and secured 
to the roof-boards. The inventor of this guard says ‘‘ it is a 
perfect guard for new roofs, because the snow-stop resists the 
strain at its strongest part. It is not braced by the slates, and 
no strain is on the slates, so they cannot be injured.”’ 

The Folsom Snow Guard Company, of 33 Lincoln Street, 
Boston, Mass., are the proprietors of this device. 
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General Notes. 





Westinghouse, Church, Kerr & Co. announce the removal 
of their New England office -from 620 Atlantic Avenue to 53 
State Street, Boston. 


The Carpenter Steel Company, of Reading, Pa., are now 
represented in Chicago by Mr. Joseph M. Rogan. Their 
chief product is their air-hardening steel, which has a high 
reputation and is well recommended for its superior qualities. 
It is of their own discovery and invention. 


The Consolidated Car Heating Company, of Albany, 
N. Y., announce that they have received the ad est electric 
heating order ever given. The Union Railroad of Providence, 
R. L., oe 120 miles of road and about 200 cars, has 
awarded the heating of all of its cars to the Consolidated Com- 
pany. 


Henry L. Leach, of Boston, Mass., has sent us a postal- 
card containing a list of the shipments of his pneumatic track- 
sanding apparatus, made in December, 1894. From this state- 
ment it appears that he has sent out 48 sets, distributed among 
the following railroads: Florida Southern, Boston & Albany, 
ele Central Vermont, Chicago & Alton, Southern 
Pacific, Western New York & Pennsylvania, Norfolk & West- 
ern, Memphis & Charleston, Fall Brook, Atlantic Coast Line, 
oe & Susquehanna, Southern and New York, Ontario & 

estern. 


The Harrisburgh Foundry and Machine Company, of 
Harrisburgh, Pa., have seceusll shipped four 11-in. and 17- 
in. < 14-in. tandem compound Ideal engines with four high- 
pressure horizontal return tubular boilers 68 in. in diameter 
and 15 ft. long, equipped with the Wheitmeyer’s furnace, to 
the Trinidad Electric Light & Power Company at Port of 
Spain, West Indies ; they have also finished a complete outfit 
for electric light plant and steam heating, to include boilers, 
engines, lighting and heating apparatus for the Soldiers’ Or- 


phan School. Another shipment of a 12-in and 20-in. x 14-in. 
engine with two boilers to the Pensacola Citizens’ Electric 
Light & Power Company, at Pensacola, Fla., has been made. 
At New Bedford, Mass., they have just installed a tandem 
compound Ideal re go 17 in. and 28-in. X 18-in. cylinders, 
with two horizontal high-pressure return tubular boilers 72 
in. in diameter and 174 7t. long. They have also sent a num- 
ber of direct connecting engines to the following parties : Hotel 
Jefferson, Richmond, Va. ; Castle Square Theater, Boston, 
Mass. ; Belknap Motor Company, Portland, Me. ; Hotel Rob- 
inson, New York; the Bolkenhaym apartment house, New 
York ; and a 9-in. and 15-in. x 12-in. engine to South Africa ; 
they have also furnished steam plants to the Berwind-White 
Coal Mining Company, Osceola Mills, Pa. ; Commonwealth 
Hotel, Harrisburgh, Pa., and the Logan House, Altoona, Pa. 
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NEW TRAIN ON THE MONON ROUTE. 





A MUCH-NEEDED want has been supplied by this popular line 
from Indianapolis. Train leaves at 7.30 a.m., arriving in Chi- 
cago at 12.59 p.m., returning at 4.58 p.m., reaching the former 
city at 11.00 p.m. This in addition to its previous excellent 
service places it ahead of all competitors. 
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MAP OF THE UNITED STATES. 








A LARGE, handsome map of the United States, mounted and 
suitable for office or home use, is issued by the Burlington 
Route. Copies will be mailed to any address on receipt of 
15 cents in postage by P. 8. Eustis, General Passenger Agent, 
Chicago, Burlington & Quincy Railroad, Chicago, Ill. 


- 
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THE PENNSYLVANIA RAILROAD 


is pect with the patronage of the best class of travelers, 
ly ? 

Because, with complete protection by the block-signal, 
automatic and interlocking switches, and an unsurpassed road- 
bed, it is the safest. 

Because, with a superb service of perfectly appointed 
trains, it is the most comfortable. 

Because, with wise management and unlimited facilities, it 
is the promptest. 

These reasons are heavy, and they tip the balance on the 
side of the “ standard railway of America.’’ 
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FOUR HUNDRED MILES AS THE CROW FLIES 


Is the distance covered in a single night by the limited ex- 
press trains of the Chicago, Milwaukee & St. Paul Railway 
between Chicago and the twin cities of the Northwest—St. 
Paul and Minneapolis. 

These trains are vestibuled and electric lighted with the 
finest dining and sleeping-car service in the world. 

The electric reading light in each berth is the: successful 
novelty of this progressive age, and is highly appreciated by 
all regular patrons of this line. We wish others to know its 
merits, as the Chicago, Milwaukee & St. Paul Railway is the 
e line in the West enjoying the exclusive use of this patent. 

or further information apply to nearest coupon ticket 
agent, or address George H. Heafford, General Passenger 
Agent, Chicago, III. 
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OURSELVES AS OTHERS SEE US. 


Tue Herald, of Glasgow, Scotland, speaking of the ‘‘ Four- 
Track Series’’—the New York Central’s guide-books—says : 

“‘ No effort is made in this country to produce railway guide- 
books that can compete with this series. The scope of the 
books gives every opportunity for the display of the varied 
charms of American scenery, there being views on the Hudson 
River, in the Adirondack Mountains and Catskills, on the St. 
Lawrence, Niagara Falls, etc. The great feature of the guides 
is the admirable pictures.”’ \ ‘ 

A copy of the illustrated catalogue containing a thorough 
review of the ‘‘ Four-Track Series’”—books, maps and etchings 
—will be sent free by mail, postpaid, to any address in the 
world, by George H. Daniels, General Passenger Agent, New 
York Central & Hudson River Railroad, Grand Central Sta- 
tion, New York, 
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. W. DEVOE & CO... Fatton Sigel Cor William, New York. 
Paints, Coach Colors, Finc Varnishes 


cording to Specifications, to 

















Pennsylvania Railroad Company, 
New York Central & Hudson River R.R., 
New York, Lake Erie & Western Ry., 
Del., Lack. & Western Ry., 
and others. 





am Heating from the Locomotive: A Electric Heaters for Street Cars: 
Locomotive Equipments, Direct Steam, Commingler, Storage and Multiple 1,103 Car Equipments sold from Aug. 1 to Dec. 1, West End Boston, People’s 
Circuit Systems, Cars equipped 6,199. SEWALL “EOUPLERS sold 55,617 ; the . Traction Philadelphia, Nassau Ry. Brooklyn, Union Ry. Providence and Buffalo 


standard in U. S. and Canada. Railway have recently ordered over 700 Car Equipments, 


ONSOLIDATED 8CAR-HEATING CO. 


pe Light Compressed Oil Gas: Albany, N. Y., 413-423 North Pearl Street: 

Interchangeable with “ Pintsch;” and superior thereto. Uses same gas as CHICAGO, 200 WESTERN UNION B’LD’G; Canada, Coaticook, P. Q.— 
“ Pintsch, In Great Britain 14,262 steam and cable cars already equipped. London—Moscow. Specially tested fittings and car lighting repair parts at reas- 
Patents guaranteed. y onable prices. Electric Heaters for offices. 





RENSSELAER POLYTECHNIC INSTITUTE, Troy, N. Y. 


TABLISHED 1824. A SCHOOL OF ENCINEERINC. SEND FOR A CATALOGUE. 
Finlayson Upright Water Tube Boiler. €& 


A Wonderfully Efficient and Economical Water Tube Boiler, A 












in mm | ss o possessing many new and important features—among them: 
} } 
{ll | | RETURN DRAFT, WATER FRONT AND WATER BACK, 
) NO LOCKNUTS OR UNIONS EFIPLOYED, 
TVTT Trews wes GREATER QUANTITY OF WATER. 
9, £7 AND CONSEQUENTLY GREATER EASE IN HANDLING. 


Safety, Economy, Reasonable Cost, Steady Water Level, Dry Steam, and many other advantageous features. 


WRITE FOR DESCRIPTIVE CATALOGUE AND PRICES TO 


THE FINLAYSON BOILER COMPANY, Limited, P. 0. Box 128, Detroit, Michigan, 
“C” Vernier-Calipers, etc. ABOU 
pers, Facts , sour Pressure Regulators 
















: oe — | ANY For (Reducing Valves) 

5 | Lal GRADU L W th Railroad, Ea" 

4 \ ; (METRIC SYSTEM) O r Steamship, 44-page Hand-Book'mailed free. 
NAN a RS a = RING. 

& My prices are right. Send for Cata- K nowl <c.. Service. FOSTER ENGINEERING C0., 


3 
logue F. . 
E. G. SMITH, Columbia, Pa. NEWARK, N. Jd. 














ff 1 889 95 “LITTLE GIANT” : 
IJ E I N J E C T 0 R BOOKS FOR Fela ed agape’ MECHANICS, 
Mfo. fn.. PHILA. PA. Page XX. 














ar ROIALIIES ; mm American Mining & Milling Machinery Co. 
Am. Crusher and 29 Euclid Ave., ser 280 = Block, por 


Am. Ball Pulverizer. ihinccxaeeee ae 


Office of Tux CLEVELAND Inon Onz Parr Co. and Tae Garry leow Roorine Co., 






> r ‘ nwo cya haee Jan. 25, 1804 
The Simplest, Cheapest and Best Machines in the The American Mining and and Mittin ing Machinory Co. Cleveland, 0 em eZ wis 

* ENTLEMEN : ©. 2 American Rock Breaker and a 0.2 American Ball 
Market. Pulverize wet or dry to any degree of Pulverizer from your ep ‘about one year ago. The latter part of April, 1893, we started 
fineness. Makes little or no slimes in wet nor dust up fe regular wore, since wh ch Gms vs ave zen pete of eat mostines to the fall extent iy 

: : . our demands an our entire satisfaction. e ons 0} iron ore that we 
in dry work. Four sizes, capacity from 2 to 60 tons Joh) ator paint purposes was ground without taking the Pulverizer apart, and witheon om 
per day. pending one dollar for re for either of these machines, Of the 700 tons spoken of, about 
eee 200 tous was Lake Superior Specular Iron Ore, contafning some 70 per cent. iron; a very diffi- 
cult ore to pulverize. The remainder was a red fossiliferous iron ore, carrying A cod nnd 

























SEND FOR CATALOGUE. =. ot silex, Mag ee ge buhr ———. Pb — ee - 
when new 5 in, in eter, now caliper in., and are pe roun smoo 
Cable Address, American. grinding track shows little wear, and the driving track shows: lens; in fact the Sure 


almost imperceptible. ese two machines crush and pulverize more than one ton per hour 
—_ i on - 12 H. e We do — know tony ane + eee — can Seven —a 
’ e ou these two machines in quantity, quality, small amount of wear in 
First Prize and Gold Medal Awarded by World’s like on a In our opivion you cannol re recommend them too highly. oN 
Fair, 1893, Very truly yours, CLEvELanD Inow Ox Pars (v. 
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FOSTER’S NEW PRESSURE REGULATOR AND 
PUMP GOVERNOR. 


THE purpose of a pressure regulator or reducing valve is to 
take steam or other fluid of a high and generally variable press- 
ure and deliver it to some machine, as a pump, or to other ap- 
paratus, such as heating or refrigerating pipes, at a lowcr and 
uniform pressure. This regulation is effected by the action of 
the fluid, which is delivered at the lower pressure on a dia- 
phragm or piston in such a way that the supply is diminished 
when the pressure on the delivery side is inereased, and vice 
wera. 

The Foster Engineering Company hold that there are grave 
objections to the use of pistons, which it is asserted are not 
sufficiently sensitive owing to their small size, friction ani 
liability to obstruction by dirt or by water of condensation. For 
these reasons the regulation in their valves is effected by the 
action of fluid pressure on a diaphragm, 7 F (fig. 1), which, 
as will be seen, is corrugated in order to give it flexibility. 
The inlet for steam or other fluid is at A and the outlet is at 
B or at C, as may be most convenient. 

With a diaphragm valve friction is practically eliminated, 
and the relatively large area of the diaphragm, which is ex- 
posed to {the} delivery pressure, makes it more sensitive to a 
varying pressure than a piston would be of a smaller size. 
The principal objection to the use of diaphragms has been that 
their rapid and sometimes violent vibrations, especially in 
valves which deliver steam to pumps or high-speed engines, 
frequently causes them to break, which necessitates the stop- 

ng of theS engine, which is often a serious matter. In the 

‘oster> valve thisjis guarded against? first by an arrangement 
which lessens the extent of the vibrations of the diaphragm, 
and next provision for readily replacing it without stopping 
the engine or pump in case it fails, , These features will-be ex- 
plained farther on. 

Another serious objection to pressure regulators in which a 
spring is used to resist the fluid pressure against the diaphragm 
or piston is that the pressure of a spring is never the same 
under different degrees of compression, because the tension of 
the spring increases as it is compressed or extended ; conse- 

uently with any movement of the valve the pressure on the 
p nara is also changed. 

Another difficulty which is encountered is in keeping the 
valves tight. Piston valves, if made tight at high pressures, 
are liable to leak under low pressures, and if made tight under 
the latter conditions they will not work freely under the 
former. These difficulties, too, the Foster Company think 
they have overcome in the valve which is illustrated herewith. 
As shown in fig. 1, the diaphragm F' Fis attached to a central- 





ms 


g. It will thus be seen that any vertical movement of the dia- 
phragm F F will impart more than double the extent of its 
motion to the spindle G and valves ¢ and g. Consequently the 
extent of the vibrations of the diaphragm are much less than 
they would be if it was connected directly to G. The dia- 
phragm is depressed by the two toggles a a, which are acted 
upon by the spring J, which is compressed by the nut KX. If 
this spring acted directly on the diaphragm, as has been ex- 
plained, any movement of the valve would alter the compres- 
sion of the spring. In the construction which is shown the 
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FOSTER CLASS W. AUTOMATIC VACUUM REGULATOR. 


increased resistance of the spring, as it is compressed, is com- 
pensated for by the greater power of the toggles as their in- 
clination is changed by the movement of the valve. By this 
means the effective power of the spring, as exerted on the dia- 
phragm, remains constant except as it may be changed by the 
nut K. 

The action of the valve is as follows : When there is no press- 
ure below the diaphragm the spring J presses it downward, 
which opens the valvese and g. If, now, steam is admitted at 
A it will flow into the inside of the valve case and by the open- 
ing Hinto the chamber D below the diaphragm, which will 
raise it upward a greater or lesser extent in proportion to the 
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EDSON PRESSURE-RECORDING GAUGE CHART _ 








Fig: 2. 
CHART SHOWING OPERATION OF THE FOSTER NEW CLASS W. PRESSURE REGULATOR. 


bearing b, which has a [> ——-shaped arm below the diaphragm, 
shown to the right of the letter D. The ends of this arm are 
connected to the centres of two horizontal levers, one of which 
is shown below the letter D. The outer ends of these levers 
bear on seats in the valve case, and the inner ends are attached 
by a pin to the central spindle G, attached to the valves ¢ and 


eo of the steam below and that of the spring J above it. 
his will partially close the valves eand g. As the steam 
which passes these valves can flow out at B, the pressure in the 


| valve chamber will be diminished, and when it reaches a cer- 


tain point the spring J will press the diepaner downward 
and thus open the valves more, which will thus admit more 
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ssuch persons should read only the best. 


Books for Engineers and [lechanics. 


The number of books, pamphlets and periodicals on engineering and mechanical subjects in existence, and which is published annually, is now 
that no engineer, mechanic or railroad employee can hope to read more than a very small fraction of them, and it is of the utmost importance 
Besides the really valuable books which are written by competent persons, who are experts in the subjects 


atwhich they have written, there is every year a large number of poorones published which are written by more or less conceited or stupid incompe- 
is, or by those whose only motive in writing is to make their names known, and such books it is, to a great extent, a waste of time to read anda 
se of money to buy. This, *‘ makes it extremely difficult for engineers, mechanics and railroad employees, anxious to keep themselves informed 
wt their business, to know what it is really worth their while to read. They cannot read all that appears, for lack of time, and much of it is not 
wth reading ; yet in the absence of capable criticisms of such works, they cannot easily learn what is really good.” 

These considerations, and the letters which an editor constantly receives enquiring about books and asking for information about them, has 
jme to conclude that it might be beneficial to many persons especially to mechanics and others, who have little information concerning the litera- 
relating to their occupations, and that it would be perfectly proper to recommend certain books which deserve recommendation, and give some 
mation about their value and character. With this in view, the following notices of books have been prepared, and their value and character have 


as well indicated as has been possible in such brief descriptions as are here given. 
ivalue of the books to which they refer, and none will be noticed in this list, excepting those which can be recommended to readers, although it 
yy be with some qualifications, as it is seldom that either books or people are altogether good. M. N. FORNEY. 














Steam. 
jy Witt1AM Ripper. 5x73 in. {202 pp. Price, 80Cents. 


Thisis an elementary book on the steam engine, which 
written very plainly, withno mathematical obscurities, 
jis an excellent work to put into the hands of a boy, a 
ntice, mechanic or other person as an introduction to this 
anch of engineering. It has the advantage of being brought 
toarecent date, and is without the usual obsolete descrip- 
ss and illustrations often found in books on this subject. 


The Steam Engine. 
iy Georce C. V. HoLmes. 5x7 in. 528 pp. Price, $2.00.J 
lsa more complete treatise on the steam engine than Rip- 
x'sbook, and is also of recent date, and oilve to modern 
nctice, It is perhaps the best book on the general subject 
ihe steam engine that a student, mechanic or young en- 
meer can read. It is not very elaborately illustrated, but 
s212 excellent wood cuts, I[t contains no mathematics 
me difficult than algebra, and not much of that. The 
fence of heat and steam is treated in the earlier chapters, 
theory of the steam engine follows. These are suc- 
nied by descriptions of the mechanism of engines and 
jlers, and the concluding chapters are on compound en- 
is, It does not relate especially to stationary, locomo- 
or marine engines, but the principles and construction 
al these are discussed, 


A Hand-Book of the Steam Engine. 
Dy Herman HakpeEr, C. E. 440 pp. 434x7 in. Price, $3.00. 
The title page of this book—which is translated from the 
man—says that it has especial reference to small and 
elium-sized engines for the use of engine makers, mechanic- 
draughtsmen, engineering students, and users of steam 
et, It is illustrated by over a thousand engravings 
ving the construction of stationary engines and their 
tails. The general plan of the book is to show the con- 
inction’ of the engines and their parts by engravings and 
descriptions. Its defect is that the descriptions are 
in not full enough, and do not make the subject to which 
y relate entirely clear. The engines illustrated are chiefly 





an construction, and for that reason, will have very | 


at interest to American mechanics. The book contains 
e about the theory of the steam engine, and the only 
uthem tics in it, are constructional calculations, and some 
ebra, but the latter is of a very simple kind, and there is 
much of that, 


In studying the details of construction of | 


ull steam engines, this book will be an excellent aid, | 


atwithstanding the defect referred to. 


A Practical Treatise on the Steam Engine. 


By Artur Rico. 379 pp- and 103 full-page plates 
Slgxrr in. Price, $10.00. 
As the author says in his preface, “this treatise was writ- 
m to describe various examples of fixed or stationary steam 
mgines, without entering into the wide discussion of locomo- 
or marine practice; to give details of construction, 
ththe principles by which their relative proportions may 
calculated, and to investigate the more modern applica- 
ms of science to the subject. In order to avoid mathe- 
tical forms of expressions which are unfamiliar to prac- 
“ai men, the graphic method of calculation is brought 
® prominent use.’’ The book is probably the best and 
arest treatise in the English language in what may be 
ed the dynamics and kinematics of the steam engine, 
‘tis on the movement of the valves and their gearing, 
seaction of the cranks, connecting rods and fly-wheels, the 
Heory of governors, the influence of the velocity of recipro- 
“ung parts of steam engines and their operation. The chap- 
ton the latter subject forms the clearest eMicidation of it 
be found anywhere, As stated in the preface most of the 
pcs are explained graphically, the only mathematics in 
te book is a little elementary pe a ag 


The Catechism of the Locomotive. 


MN, Forney. Second Edition. 709 pages 5x6 in., and 
Pa six folded plates. Price, $3.50. 
§ its name implies, this book is written in the form of 
“tions and answers, and as one of its reviewers said ‘*‘ is 
2 on a low plane;” that is, the subjects to which it re- 
oe explained in the simplest and clearest language that 
uthor could command. As stated in the preface, his 
tin writing the book ‘* was to furnish a clear and easily 
tood description of the principles, construction, and 
of the locomotive engine of the present day.” 
re but two mathematical elucidations in it, and the 
Sot notes. It contains nearly soo engravings whic 
. we very fully, different classes of American o- 
‘and the construction of their parts. The principles 
i, ce involved in these and in the operation of the 
¢ machines aré very fully explained, ike aim being to 
: US Plain to = people.” At the same time, the 
Was brought fully up to the practice which prevailed 


Any 07 the above books will be 
Me of other books on mechanical 




















































when this edition was first brought out, which was in 1889. | 


The book is suited for engineers, mechanics, firemen, stud- 
ents, and, in short, any one who wants information about 
the principles and constructiou of the locomotive of the 
present day. . 

Compound Locomotives. 


By Pror. ARTHUR TANNATT Woops. Second edition revised 
and enlarged by David Leonard Barnes. 330 pp. 
5% 8% in. 166 engravings. Price, $3.00. 

The pu of this book is to give a description of the 
theory and construction of the Compound Locomotive in its 
most recent forms. This is admirably done and in a form so 
clear that it can be readily understood by any one at all 
acquainted with the subject of locomotive engineering. It 
is not anelementary book on the locomotive, but an explan- 
ation of Prverocnamse\, caateay te bah for those who are acquainted 
with the principles and details of simple engines. 


The Locomotive Engineand its Development. 


*Third Edition. By Ciementr E, Stretton, C. E. 
rice, $1.00. 

The sub-title of Mr. Stretton’s book is ‘A Popular 
Treatise on the Gradual Improvements made in Railway 
Engines between the years 1803 and 1892.” It is more 
properly a history of the development of the locomotive, It 
contains nearly 100 engravings of old and modern locomo- 
tives. Mr, Stretton has been an enthusiast in the study of 
the history of the locomotive, and has rescued from oblivion 
many facts which otherwise would have been forgotten. To 
a person interested in the subject, this little book will be as 
interesting as a novel, as it is written in a very simple style 
of narration of what the author has learned through his own 
\investigation. 


Locomotive Engine Running and 
Management. 


By AnGus SINCLAIR. 
36 engravings. Price, $2. 

Mr. Sinclair describes his book as “ A Treatise on Loco- 
motive Engines, Showing their Performan e in Running 
Different kinds of Trains with Economy and Dispatch ; also 
Directions regarding the Care, Management, and Repairs 
of Locomotives and alltheir Connections.” The book fulfills 
this description and also the author’s intention, expressed in 
his preface, “to treat all subjects discussed in such a way 
that any reader would easily understand every sentence 
written. No attempt, he says further, “ is made to convéy 


finth Edition. 300 pp. 4%x74 in. 
oo. 


| instruction in anything beyond elementary problems in ine- 
| chanical engraving, and all problems brought forward are 


treated in the simplest manner possible.” It is intended 


samgode for locomotive engineers or runners and firemen, 


ut incidentally will be very useful and instructive to loco- 
motive superintendents, mechanics, and others who want 
information about the operation of locomotives. The lan- 
guage, explanations and directions are all admirably clear 
and easily understood. : 


The Construction of the Modern Locomotive. 


By Grorce HuGues. 26r pp. 5%x8% in, 309 Figs. 
3 folded plates. Price, $3.50. 

As its title incicates, and as the author says, “design is 
not touched upon” in what he has written. ‘‘ Each section,” 
he says, “ describes, step by step, more minutely, and by 
such drawings and illustrations as have not appeared before 
in one volume, the actual progress of the work done in 
that station.” The author is an Englishman and describes 
how an English locomotive is built, or how the work is 
done in the boiler-shop, iron and brass foundries, the forge 
and “smithy,” coppersmith’s work, machme and erecting 
shops. The methods of doing work is ilustrated by en- 
gravings from original drawings. American readers will 
be interested in some of the methods in use in British shops, 
which differ somewhat from American practice. The book 
is a good one, but considering what an excellent subject the 
author had, what he has written and published ought to 
have been better than it is. 


A Manual of Marine Engineering. 

By A. E. Seaton. 6xgin. 459 pages. Price, $6.00. 

This isa treatise on the designing, construction and 
working of marine machinery. The Author says in his 
preface that it “has been prepared to supply the existin 
want of a Manual showing the application of theoretica 
principles to the design and construction of marine machin- 
ery, as determined by the experience of leading engineers, 
and carried out in the most recent successful practice.” 

It is an elaborate treatise, which is brought up more 
nearly to the most recent knowledge and practice in marine 
engineering than any other similar It is not very 
fully iflustrated, but has about 100 wood cuts There is a 
liberal use of mathematics and the reader should be well 








up in algebra to read it with satisfaction. It treats of the 


sent, prepaia, on receipt of the price, or information will be given, 
engineering. Address, M,. N. FORNEY, 47 Cedar Street, New York 





These notices represent my own estimate of the character 


principles of marine propulsion, principles of steam engin- 
eering, details of marine engineering, propellers. boilers 
and miscellaneous matters. 


A Treatise on Steam Boilers. 
By Ropert Witson. 414x7 in. 328. pages. Price, $2.50. 


This book is by a practical man, and is written so that 
any oue can understand it easily. It has little or no mathe- 
matics, and few engravings, but is a very excellent treatise 
on a subject in the elucidation of which practical experience 
is of more value than scientific theories. 


Boiler Makers’ and Engineers’ Reference 
Book. 


By SAMUEL NIcHOLLS. 5x74 in. 273 pages. Price, $2.50. 


This theoretical and practical Reference Book contains a 
variety of useful information for employers of labor, fire- 
men and working boiler-makers, iron, copperand tinsmiths, 
draftsmen, engineers, the general steam-using public, and 
for the use of science schools and classes. This volume be- 
longs to the “‘ practical” class of technical literature, It is 
intended for a hand-book for all those who are engaged in 
the trade of boiler-making. The first 80 pages contain 
tables and other data which are found in nearly all engin- 
eer’s pocket books. There are then about 150 pages de- 
voted to the theories and practice of boiler-making. The 
last part, about 4o pages, treats of Geometry and Ortho- 
graphic projection as applied to boiler-making. 

The book is not very comprehensive, but practical men 
will find it useful. 


A Text Book of Mechanical Engineering. 


By Witrrep J. Lineuam. 772 pp. x8 in, 2 Figs. 
. and 18 folded Plates. Prick “Seon re 
The author has here made the ambitious attempt of com- 

ap into one volume the whole theory and practice of 
lec hanical Engineering. While this is manifestly impossible 

he has, nevertheless, made one excellent book which should 
be in the hands of every student of mechanical engineering 
and every mechanic engaged in the construction of ma- 
chinery of any kind who aims to understand his business. 

It is divided into twe main parts—Workshop Practice and 

Theory and Examples. 

The headings of the chapters will give an idea of the scope 
of the beok. There are: Part i —Cusing and Moulding ; 
Pattern Msking and Casting Design ; Metallurgy and Prop- 
erties of Materials; Smithing and Forging; Machine 
Tools; Marking-off, Machinery, Fitting,,and Erecting ; 
Boiler Making and Plate Work; Part 11.—Strength of 
Materials, Structures and Machine Parts; On Energy, and 
the Transmission of Power to Machines; On Heat and 
Heat Engines and Hydraulics and Hydraulic Machines, 
The first part describes the processes and methods of doing 
work in the different shops, These descriptions are fuller 
and clearer than any that can be found elsewhere. Obvious- 
ly, the author is a person who has had a great amount of 
experience in the doing of the things which he describes, 
but he is also what Herbert Spencer calls an excellent ‘‘ ex- 
positor.” The first part is descriptive only of the way 
work is done, In the latter part in the discussion of the 
theory of Mechanical Engineering, the subject to a great 
extent is treated mathematically, but, without some 
knowledge of algebra, a reader could not follow the ex- 
planations and demonstrations. ‘The book is an excellent 
one and can be highly commended, Theauthor is an Eng- 
lishman, and all the illustrated methods and éxamples 
given are taken from English practice. 


The Science of Mechanics; a Critical and 
Historical Exposition of its Principles. 


By Dr. Ernst Macu. Translated from the German by 
Thomas J. McCormack. 534 pp. s4x7}gin. 235 Figs. 
Price, $2.50. 

In this interesting treatise the author has written a history 
of the principles of mechanics, and as shown here these 
have been ascertained “ from what sources. they take their 
origin, and how far they can be regarded as permanent 
acquisitions.” 

In chapter I he shows the development of the Principles 
of Statics and begins with the Principle of the Lever and 
goes back to Archimede’s time and shows from his writings 
what his conception of these principles was, and then, going 
on, shows how the theory of the lever was evolved succes- 
sively by Galileo and others, down to modern times. The 
principles of the inclined Plane, composition of Forces. vir- 
tual velocitie-, etc., are all treated in a similar way. The 
book is an extremely interesting one, the subjects are 
treated in an original way, some of the illustrations. 
and examples are very curious. Mathematics are, however, 
freely used in some of the explanations. and to read man: 
of them understandingly, the reader must have some kn 
edge of calculus. 
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steam. In this way the action of the spring will regulate the 
pressure of the steam in B, and the spring may be adjusted for 

“any pressure by the nut X. 

eretofore there has been considerable difficulty in keeping 

‘double-seated valves similar to ¢ and g steamtight. This diffi- 
culty; it is claimed by the Foster Company, is overcome b 
making the seat of the valve ¢ of such an angle as will permit 
it to ex without forcing the disk g from its seat to any-ap- 
preciable extent ; and the angle of the lower seat is made more 
acute, so as to allow for the longitudinal expansion of the con- 
necting spindle between the two disks eandg. The Foster 
Company have made a long series of experiments to determine 
the exact angles of these two seats in relation to the distance 
between the valves, and they claim to be able now to make an 
absolutely steam-tight double-seated valve. 

A leak of the valves, unless so great as toexceed the demand 

for steam required, will not affect the operation of the regu- 
lator when there is a constant delivery ; but if it is desired to 
shut off entirely the delivery of steam on the low-pressure side 
of the regulator, the valve must close off tight or the delivery 
pressure will accumulate until the full initial pressure is 
reached, which would cause an engine, when frst started, to 
** race”’ until the excessive pressure in the low-pressure pipe 
was worked off ; and if steam was being supplied to radiators, 
the accumulation might bea source of danger. To provide 
for leaks of this kind when it is required to shut off steam en- 
tirely, an adjustable relief valve issupplied which is connected 
with the space B. 

If the spring or the diaphragm or any of their connections 
should be broken, the opening 1 may be closed by the screw 
M, and the escape of steam, excepting a very small quantity, 
be prevented, even though steam under pressure may be pass- 
ing through the valves. By this means the defects may be 
repaired without stopping the —_ or shutting off steam. 
Rapid or violent pulsations of the diaphragm may also be pre- 
vented by partially closing the screw Mso as to allow only a 
small volume of steam to enter the chamber D, exactly as a 
steam-gauge is throttled to prevent the hand from vibrating. 

Fig. 2 is a diagram taken by an Edson pressure-recording 
gauge from one of these regulators at the Western Union Tele- 
graph dynamo room, with two and three engines in use. The 
upper heavy irregular line represents the variations in the 
boiler pressure, and the lower one the regulated pressure. 

This new regulator is being operated as a pump governor 
with excellent results. In that service the steam port H-is 
closed and connection made with the diaphragm chamber D 
from the discharge end of a pump. In operation, the dis- 
charge water pressure from the pump acts on the diaphragm 
instead of the st.am, the pressure being regulated by the nut 
K. Atthe Clark Thread Works, Newark, N. J., it has been 
found that this valve controls the water pressure within 2 lbs. 
At the Gerry Building, in New York, water delivered into an 
open tank is kept within 2 in. of a given level. In this case a 
float valve is connected with discharge end of water pipe, and 
as the water rises the valve closes, thereby creating a pressure 
in the water pipe which, acting on the governor, stops the 
pump uatil the water level falls. 

The manufacturers of this new device have recently been 
called on for a number of 4-in. and 6-in. valves to be used in 
connection with the evaporating plant on the American Liners 
St. Louisand St. Paul. These valves are to be placed between 
the evaporator, on which there is a steam pressure of 12 lbs.’ 
to 35 Ibs. above the atmosphere, and the condenser, in which 
there is a vacuum of 12 lbs. below the atmosphere. This was 
at first regarded as a difficult problem for the reason, before 
explained, that there was a vacuum instead of pressure under 
the diaphragm, but it was finally solved by reversing the actu- 
ating powers, as shown in fig. 2—that is tosay, the toggles a a 
were changed so that the power of the spring collet to close 
the valve. With this arrangement the normal position of the 
valves was shut; and when the vacuum in the condenser 
reached 12 lbs. below the atmosphere, the atmospheric pressure 
bearing on the outside of the diaphragm opened the valve, al- 
lowing the vapor to pass to the condenser. It was found that 
by a proper adjustment of the spring the requirements were 
met exactly. 

The Foster Engineering Company, of Newark, N. J., are the 
manufacturers of these valves. 


, 
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General Notes. 





The Bucyrus Steam Shovel & Dredge Company announce 
through its receivers, Messrs. John 8. George and Howard 
a . that, under the orders of the court, the business of 
the company will be prosecuted as usual, Existing contracts 





will be executed unless notice to the contrary shall be given, 
and orders for new machinery, repairs, supplies, etc., will be 
received on behalf of the receivers and promptly attended to, 


All supplies and material which may come in subsequent to . 


this date will be for account of the receivers. 


The Prentiss Tool & Supply Company have on hand at 
their salesrooms, 115 Liberty Street, New York City, a num- 
ber of rare bargains in second-hand metal-working machinery, 
all first class, high-grade tools, many of which have never 
been used. All of them are as complete as when they left the 
factory, and many have chucks, tools and special attachmcn's, 
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NEW TRAIN ON THE MONON ROUTE. 





A MUCH-NEEDED want has been supplied by this popular line 
from Indianapolis. Train leaves at 7.80 a.m., arriving in Chi- 
cago at 12.59 p.m., returning at 4 58 p.m., reaching the former 
city at 11.00 p.m. This in addition to its previous excellent 
service places it ahead of all competitors. 





MAP OF THE UNITED STATES. 


A LARGE, handsome map of the United States, mounted and 
suitable for office or home use, is issued by the Burlington 
Route. Copies will be mailed to any address on receipt of 
15 cents in postage by P. 8. Eustis, General Passenger Agent, 
Chicago, Burlington & Quincy Railroad, Chicago, iil 








THE PENNSYLVANIA RAILROAD 


is Le oe g with the patronage of the best class of travelers. 
y ° 
Because, with mn eo protection by the block-signal, 
automatic and interlocking switches, and an unsurpassed road- 
bed, it is the safest. ; 
Because, with a superb service of perfectly appointed 
trains, it is the most comfortable. 


Because, with wise management and unlimited facilities, it 
is the promptest. 


_ These reasons are heavy, and they tip the balance on the 
side of the ‘‘ standard railway of America.’’ 
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“BODY RESTED, MIND AT EASE.” 








That is what it is when travelling on the fast trains of the 
Chicago, Milwaukee & St. Paul Railway ; besides there is no 
chance to ‘* kick,” for the accommodations are up to date, the 
trains keep moving right along and get there on time. These 
lines thoroughly cover the territory between Chicago, La Crosse, 
St. Paul, Minneapolis, Aberdeen, Mitchell, Sioux Falls, Sioux 
City, Yankton, Council Bluffs, Omaha and Northern Michigan. 
All the principal cities and towns in that territory are reached 
by the ‘St. Paul’ lines, connecting at St. Paul, Council Bluffs 
and Omaha, with all lines for points in the far west. Write to 
Geo. H. Heafford, General Passenger and Ticket Agent, Chi- 
cago, Ill., for one of their new map time tables and a brochure 
giving a description of the Compartment Sleeping Cars. Tick- 
ets furnished by any coupon ticket agent in the United States 
and Canada. The finest dining cars in the world are run on 
the solid vestibuled, electric-lighted and steam-heated trains 
of the Chicago, Milwaukee & St. Paul Railway. 


2 
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OURSELVES AS OTHERS SEE US. 


THE Herald, of Glasgow, Scotland, speaking of the ‘‘ Four- 
Track Series’’—the New York Central’s guide-books—says : 
No effort is made in this country to produce railway guide- 
books that can compete with this series. The scope of the 
books gives every opportunity for the display of the varied 
charms of American scenery, there being views on the Hudson 
River, in the Adirondack Mountains and Catskills, on the St. 


Lawrence, Niagara Falls, ete. Th t feat f ides 
is the admirable pictures,” © greet fortune ce te gu! 








A copy of the illustrated catalogue containing a thorough — 


review of the ‘‘ Four-Track Series’ —books, maps and etchings 
—will be sent free = mail, postpaid, to any address in the 
world, by George H. Daniels, General Passenger Agent, New 


York Central & Hudson River Railroad, Grand Central Sta- 
tion, New York, . 
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U W. D EVOE & Cle” sere rea Ky William, New York. 
Paints, Coach Colors, Fine Varnishes. 


sording to Specifications, to 

















Pennsylvania Railroad Company, 
New York Central & Hudson River R.R., 
New York, Lake Erie & Western Ry., 
Del., Lack. & Western Ry., 
and others. 





am Heating from the Locomotive: A Electric Heaters for Street Cars: 

Locomotive Equipments, Direct Steam, Commingler, Storage and Multiple 1,103 Car Equipments sold from Aug. 1 to Dec. 1. West End Boston, People’s 
Circuit Systems. Cars equipped 6,199. SEWALL COUPLERS sold 55,617 ; the L Traction Philadelphia, Nassau Ry. Brooklyn, Union Ry. Providence and Buffalo 
standard in U. S. and Canada. Railway have recently ordered over 7oo Car Equipments. 


ONSOLIDATED 8 CAR-HEATING CO. 


pe Light Compressed Oil Gas: Albany, N. Y., 413-423 North Pearl Street: 

Interchangeable with “ Pintsch;” and superior thereto. Uses same gas as CHICAGO, 200 WESTERN UNION B’LD'G$ Canada, Coaticook, P. Q.— 
“Pintsch. In Great Britain 14,262 steam and cable cars already equipped. London—Moscow. Specially tested fittings and car lighting repa r parts at reas- 
Patents guaranteed, y onable prices. Electric Heaters for offices. 





RENSSELAER POLYTECHNIC INSTITUTE, Troy, N. Y. 


NBLISHED 1824. A SCHOOL OF ENCINEERING. SEND FOR A CATALOGUE. 


aie Finlayson Upright Water Tube Boiler. € 


————- ae | a eee A Wonderfully Efficient and Economical Water Tube Boiler, a 














possessing many new and important features—among them: 


i A ae 
| INH | RETURN DRAFT, WATER FRONT AND WATER BACK, 
NO LOCKNUTS OR UNIONS EFIPLOYED, 
GREATER QUANTITY OF WATER. 
AND CONSEQUENTLY GREATER EASE IN HANDLING. 


Safety, Economy, Reasonable Cost, Steady Water Level, Dry Steam, and many other advantageous features. 


WRITE FOR DESCRIPTIVE CATALOGUE AND PRICES TO 


THE FINLAYSON BOILER COMPANY, Limited, P. 0. Box 128, Dstroit, Michigan. 
»‘C” Vernier-Calipers, etc. 
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: ata oes on Fact Se 1207 Pressure Regulators 
S (METRIC SYSTEM) For ( Red ucing Valves) 
> q = beds ne ys ee ee en- W th Railroad, eaSSsa=— 
5 Ady prices are fight. Send for Cato OFUN= = [steamship, ¥ 44-paze Hand-Book mailed free. 


logue F. “g&. G, SMITH, Columbia, Pa. and other 


PR ies0” sameness Knowing § sve Service. FOSTER ENGINEERING CO., 


NEWARK, N. J. 
UE wi, to, PICK, Pa 


oT ee mm American Mining & Milling MachineryCo. 
Am. Crusher and 6 8 ry 


Am. Ball Pulverizer. 


The Simplest, Cheapest and Best Machines in the The American Mining and Milling Machinery oo, Cleveland, 0.: Sag aia aaa 
5 ENTLEMEN: We purchased a No. 2 American Rock Breaker and a No, 2 American 
Market. Pulverize wet or dry to any degree of Pulverizer from your company about one year ago. The latter part of April, 1893, we started 
fineness. Makes little or no slimes in wet nor dust up for regula work, since wh ch time we ave run both of said machines to the - extent of 
. : . our demands and to our entire satisfaction e first tons 0! ron ore that we pul- 
in dry work. Four sizes, capacity from 2 to 60 tons verized for paint purposes was ground without ae the Pulverizer apa7t, and without’ ex- 
per day. ponding one dollar for repairs for either of these machines. Of the 700 tons spoken of, about 
Fen. TON RTA tous was Lake Superior Specular Iron Ore, arene 70 per cent. iron; a very di 



































29 Euclid Ave., CLEVELAND, 0. 280 Caxton Block, CHICAGO, ILL. 




















cult ore to pulverize. The remainder was a red fossiliferous iron ore, carrying quite a 
SEND FOR CATALOGUE. cent. of po — cuts out buhr stones rapidly. We find that the steel balla w ich a per 
Cable Add A P when new 65 in. in diameter, now caliper 4% in., and are ponety round and smooth. The 
adie ress, American. grinding track shows very little wear, and the driving track shows leas; in fact the wear is 


almost imperceptible. ese two machines crush and pulverize more than one ton per hour 
ae tons 7. 12 x RA so — know any oo or a pm can os yaaa 
’ the output o ese two m: nes in quantity, quality, small amount of wear an 
: —— aii First Prize and Gold Medal Awarded by World’s like power. In our opinion you Gane recommend them too highly. : 
THE AMERICAN BALL PULVERIZER. Fair, 1893, Very truly yours, CLEVELAND Inow Onz Panrr Co. 
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FOSTER’S PRESSURE REGULATOR AND PUMP 
GOVERNOR: CORRECTION. 





In the description of this device which was published last 
month the engraving herewith—through an error—was omitted, 
and should have been designated as fig. 1. The references to 
fig. 1 in that article were intended to apply to the engraving 
herewith, and not to the “‘ vacuum regulator,”” which was 
erroneously designated as fig.1. The description contained in 
the next to the last paragraph—published last month—refers 
to the vacuum regulator, which was there designated as fig 1, 


SEFOSTER ENGINEERING CO 
NEWARK.N. J 
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FOSTER’S PRESSURE REGULATOR. 


but in the rest of the description the pressure regulator—the 
engraving of which is published herewith—was referred to. 
As the parts in each are the same—excepting that the posi- 
tion of the toggles a a is reversed—and are designated by the 
same letters, perhaps the description was not entirely incom- 
prehensible on account of our error, which occurred through 
the illness and absence from the office, when the proofs were 
received and read, of the author of the article. 
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General Notes. 





The Sterlingworth Steel Body Bolster has, after a test, 
been ordered for 100 cars by the Central Railroad & Banking 
Company of Georgia, and will be manufactured for a term 
of years under contract with the Cambria Iron Company. 

The Cotton States Exposition.—There are now about 
500 men employed on the grounds of the Cotton States and 
International Exposition. It is expected that most of the 
buildings will be done by June 1. 

The Youngstown Bridge Company have secured the con- 
tract for Hannah’s Run Viaduct on the Cincinnati, Hamilton & 
Dayton gow and for two bridges on the Texas & Pacific 
Railway, including the tubular foundation work 55 ft. in depth. 

The Wilmot & Hobbs Manufacturing Company, whose 
works at Bridgeport, Conn., were mies burned, will re- 
build at once. In the mean while they will be able to fill all 





orders in the hot and cold-rolled steel business, since their hot- 
rolling mill plant is still intact. 


The Manville Covering Company, of Milwaukee, Wis., 
and Norristown, Pa., are just completing a large contract 
with the State University, Madison, Wis.; the Union Stock 
Yards, St. Louis, Mo.; the Metropolitan Elevated Railroad, 
Chicago, Ill.; Helena Electric Light & Power Company, 
Helena, Mont.; Morgan Building, Buffalo, N. Y.; Jamestown 
Electric Light & Power Company, Jamestown, N, Y., and 
the Union Depot Railroad Company, St. Louis, Mo. 


Leach’s Sanding Apparatus.—Mr. Henry L. Leach reports 
having received orders for 47 sets of his sanding apparatus in 
February. In this list are included such roads as the West- 
ern New York & Pennsylvania, Southern Pacifi¢, Louisville & 
Nashville, Central Railroad & Banking Company of Georgia, 
Boston & Albany, Lehigh Valley, Chesapeake & Ohio, etc. 


. The Penberthy Injector Company; of Detroit, Mich., re. 
port that their new line of water gauges, oil-cups, etc., is 
meeting with so great a success that they are several weeks 
behind their orders, and have been compelled to increase 
their force by putting on 10 additional men since Jafiuary 1, 
and expect to make another increase in working force of about 
the same number in a few weeks. 


The Richmond Compound Locomotive.—The experi- 
ments that have been made with the Richmond compound 
locomotive have given such good results on the Chesapeake & 
Ohio Railroad, that the management have decided to build an 
exceptionally heavy engine to haul the heavy fast passenger 
trains over the mountains between Charlottesville and Clifton 
Forge. It is the present intention to exhibit the engine at the 
Cotton States Exposition in the fall. 

The Firm of Henry C. Ayer & Gleason Company has 
been dissolved by mutual consent. The manufacture of 
special tools for railway repair shops, a line of tools originally 
introduced by Henry C. Ayer, will be continued ‘at his new 
location. As he is obliged to devote all of his time at the 
works, it has become necessary for bim to relinquish his cen- 
tral office, No. 919 Betz Building. The business will be con- 
ducted under the name of Henry C. Ayer, Trenton Avenue 
Machine Works, southeast corner Trenton Avenue and Adams 
Street, Philadelphia, Pa. 
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MAP OF THE UNI.ED STATES. 








A LARGE, handsome map of the United States, mounted and 
suitable for office or home use, is issued by the Burlington 
Route. Copies will be mailed to any address on receipt of 
15 cents in postage by P. 8. Eustis, General Passenger Agent, 
Chicago, Burlington & Quincy Railroad, Chicago, Ill. 
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THE PENNSYLVANIA RAILROAD 


is — with the patronage of the best class of travelers. 
hy ? 

Because, with complete protection by the block-signal, 
automatic and interlocking switches, and an unsurpassed road- 
bed, it is the safest. 

Because, with a superb service of perfectly appointed 
trains, it is the most comfortable. f 

Because, with wise management and unlimited facilities, it 
is the promptest. 

These reasons are heavy, and they tip the balance on the 
side of the ‘‘ standard railway of America.’’ 
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‘BODY RESTED, MIND AT EASE.” 








That is what it is when travelling on the fast trains of the 
Chicago, Milwaukee & St. Paul Railway ; besides there is no 
chance to ‘‘ kick,’’ for the accommodations are up to date, the 
trains keep moving right along and get there on time. These 
lines thoroughly cover the territory between Chicago, La Crosse, 
St. Paul, Minneapolis, Aberdeen, Mitchell, Sioux Falls, Sioux 
City, Yankton, Council Bluffs, Omaha and Northern Michigan. 
All the principal cities and towns in that territory are reached 
by the ‘‘St. Paul’ lines, connecting at St. Paul, Council Bluffs 
and Omaha with all lines for points in the far west. Write to 
Geo. H. Heafford, General Passenger and Ticket Agent, Chi- 
cago, Ill., for one of their new map time tables and a brochure 
giving a description of the Compartment Sleeping Cars. Tick- 
ets furnished by any coupon ticket agent in the United States 
and Canada. The finest dining cars in the world are run on 
the solid vestibuled, electric-lighted and steam-heated trains 
of the Chicago, Milwaukee & St. Paul Railway. 
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FURNISHERS OF 


Paints, Coach Colors, Fine Varnishes. 


Acording to Specifications, to 

















Pennsylvania Railroad Company, 
New York Central & Hudson River R.R., 
New York, Lake Erie & Western Ry., 
Del., Lack. & Western Ry., 
and others. 
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‘eam Heating from the Locomotive: A Electric Heaters for Street Cars: 
Locomotive Equipments, Direct Steam, Commingler, Storage and Multiple 1,103 Car Equipments sold from Aug. 1 to Dec. 1. West End Boston, People’s 
Circuit Systems, Cars equipped 6,199. SEWALL COUPLERS sold 55,617 ; the L Traction Philadelphia, Nassau Ry. Brooklyn, Union Ry. Providence and Buffalo 


standard in U. S. and Canada. 


CONSOLIDATED RCAR-HEATING CO. 


Pope Light Compressed Oil Gas: N Albany, N. Y., 413-423 North Pearl Street: 
Interchangeable with “ Pintsch;" and superior thereto. Uses same gas as CHICAGO, 200 WESTERN UNION B’LD’G; Canada, Coaticook, P. Q.— 
“Pintsch.” In Great Britain 14,262 steam and cable cars already equipped. London—Moscow. Specially tested fittings and car lighting repair parts at reas- 
Patents guaranteed, y onable prices. Electric Heaters for offices. 


RENSSELAER POLYTECHNIC INSTITUTE, Troy, N. Y. 


TABLISHED 1824. A SCHOOL OF ENCINEERING. SEND FOR A CATALOGUE. 


~ VARNES 
VALENTINE & COMPANY, 


MANUFACTURERS OF HIGH GRADE 


wach and Railway Varnishes and Colors, 
57 BROADWAY, NEW YORK. 


90 Wabash Ave., 164 Purchase St., 21 Rue de Lappe, 
CHICAGO, BOSTON. PARIS. 


“C” Vernier-Calipers, etc. 


i elesdinidiienateies Fact S ee 220? Pressure Regulators 


Railway have_recently ordered over 700 Car Equipments. 








SUPERFINE COACH and CAR COLORS 
in Oil and Gold Size Japan. 


HIGH GRADE VARNISHES and 
UNSURPASSED DRYING JAPANS 


Smokestack Black 


A SPECIALTY. 


_ FELTON, SIBLEY & CO., 


~ PHILADELPHIA, PA. 




















9Sf) YU! 000 ZI 4940 


(METRIC SYSTEM) For (Reducing Valves) 
& areeaiat 7 plone ae en- W th Railroad, Saas 
orsed and wort \deration. = s - 
My prices are right. Send for Cata- or Steamship, ¥ 44-page Hand-Book mailed free. 


logue F. &. G, SMITH, Columbia, Pa. and other 


R roeenge Eng Knowl n g Service. FOSTER ENGINEERING CO, 


== NEWARK, N. J. 
UE wy. to, PHILA, Pa 


a eens Tm American Mining & Milling Machinery Co. 
Am. Crusher and e 6 ha 


Am. Ball Pulverizer. 


The Simplest, Cheapest and Best Machines in the y- American Mining ond Mittin Machinery Co. Crepeland, 0.: ces sites 
H ENTLEMEN: We pu a No. merican Roc er and a No.2 American 

Market. Pulverize wet or dry to any degree of Pulverizer from your company about one year ago. The latter part of April, 1898, we started 
fineness. Makes little or no slimes in wet nor dust up for regular work, since wh ch time we ave pam Doth of gaia moshlnce tothe + extent of 
i + " our demands and to our entire satisfaction. e ns of hard iron ore that we pul- 
in dry work. Four sizes, capacity from 2 to 60 tons verized for paint purposes was ground without taking the Pulverizer apart, and without ex- 
per day. pending one dollar Superior 3 for either of these machines. Of the 700 tons spoken of, about 
PCR E os Figo, sh. tous was Lake Superior Specular Iron Ore, containing some 70 per cent. fron; a very diffi- 


















29 Euclid Ave., CLEVELAND, 0. 280 Caxton Block, CHICAGO, ILL. 








It to pulverize. The remainder was a red fossiliferous iron ore, carryin, ite 
SEND FOR CATALOGUE. cont. of. siles, which cuts out buhr stones ra idly. ave find that the steol bella wi eh wore 
Cable Address, American. wats eich uheuore vary Whae wear, end toe driving: week akows boots’ in ian ie ne 


shows very little wear, and in the wear is 
sauiagectiiinhensiente almost f ible. “These two machines crush and pulverize more thn ene ton 
e less o 12 oe. We do ony bgned tn. a ge or Pulverizer = can ——— —_ 
T — ~ First Prize and Gold Medal Awarded by World’s like power. In our opinion you enoal sesemanent them too highly. - 
HE AMERICAN BALL PULVERIZER, Fair, 1893, Very truly yours, § CuEveLawp Inon Ox Pamrr Co. 
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The Detroit Graphite Manufacturing Company have taken 
the contract for painting the viaduct of the Union Station- 
Association at Detroit, with their L. 8. G. graphite paint. 
The structure was painted a short time since with the ordinary 
paint, but smoke and gases from the trains of the Michigan 
Central Railway, which pass under it, have about destroyed 
the paint, so that in order to preserve the metal the graphite 
paint is being applied. This is not affected by smoke. 


The Cleveland Twist Drill Company are frequently in re- 
ceipt of very complimentary notices regarding their twist drills. 


In one instance it was reported to them that two holes had been 


drilled in a 66-lbs. steel rail with two men in exactly four min- 
utes, and that these drills frequently run through 100 holes 
without being sharpened—in one case 120 holes by accurate 
count being Joke without sharpening the drill. In this case 
the drills were run in one of their truck drills, which are oper- 
ated by hand power. 


The Rice & Sargent Engine Company, of Providence, 
R. L, report that during the month of March they have re- 
ceived three orders for steam-engines. One is a tandem-com- 
pound of 300 H.P., with cylinders 14 and 26 in. and a 42-in. 
stroke, independent condenser, to run at 100 revolutions a 
minute in the Pembroke Mills, Suncook, N. H. The Lawrence 
(Mass.) Lumber Company has ordered a 200 H.P. engine, 
20 X 42, 80 revolutions, and the Oakdale Manufacturing Com- 
pany, of Providence, a 75 H.P. engine, 12 x 30, 110 revolu- 
tions. 


C. W. Hunt Company's system of narrow-gauge cars and 
track is now being installed by the Land Pebble Phosphate 
Company, of Florida, for handling their increased production 
of material by a more economical method. The land pebble 
phosphate of Florida occurs in a clay matrix containing on an 
average 25 per cent. of clear pebble and in strata having an 
average depth of 10 ft. This pebble phosphate, according to 
an analysis by Voelcher, contains and is equivalent to 79.19 
per cent. tri basic phosphate of lime. The rapid growth of 
this industry is shown in the great increase of production since 
1891. There was produced in 1891, 2,025 tons ; in 1892, 17,795 
tons, and in 1898, 62,281 tons. 


M. T. Davidson, No. 77 Liberty Street, New York City, is 
building for the Johnson Company, Johnstown, Pa , for use 
in their Lorain, O., mills a pair of air pumps which are be- 
lieved to be the largest ever constructed in this country. The 
apparatus in question consists of a pair of compound duplex 
air pumps arranged to run either singly or duplex ; the dimen- 
sions are 16 in. diameter high-pressure steam cylinder, 30 in. 
diameter low-pressure by 36 in. diameter air cylinder by a com- 
mon Jength of stroke of 24 in. Thereare twoof these pumps, 
and each pair is provided with one jet.condenser 6 ft. diameter 
by 12 ft.9 in. high. The Davidson Works have just completed 
a pair of compound double plunger pumps for the same con- 
cern. 


A New Car-Heater.—Mr. William C. Baker, the veteran 
car-heating engineer, has been engaged during the past winter 
in experimenting with a new form of heater with which he ex- 
pects to dispense with fire or steam while the train is running, 
the heater being charged before the cars leave the station. 
With this object in view he has had constructed what may be 
called a full-sized model of a car-body.on the roof of his shop 
in Hoboken. This he has equipped with his new apparatus, 
and has been testing itduring the past winter. The apparatus 
consists of a receptacle or drum, it may be called, 20 in. in 
diameter and 8 ft. long, which is filled with pebbles, inside of 
which a coil of steam pipes is carried. Before the car leaves 
the station steam is passed through the pipes and heats the peb- 
bles. These Mr. Baker feels confident will be capable of ab- 
sorbing and storing sufficient heat to runacar from New York 
to Chicago or St. Louis without recharging. If this can be 





done it will certainly overcome many of the difficulties which 
are now with steam and other means and systems of heating. 


Riehlé Brothers’ Testing Machine Company, Philadel- 
phia, have installed in their Department of Physical Tests sev 
eral new testing machines which are of larger capacity than in 
any physical testing department, and of the latest improved 
designs. Tests are made ily and promptly at their works, 
Ninth Street, above Master, Philadelphia, and autographic strain 
diagrams furnished to those who desire. The following is a list 
of their equipments : 300,000-lb. vertical screw power testing 
machine ‘‘ President’’ ; 200,000-lb. vertical screw power testing 
machine ‘‘Schley’’; Riehlé-Buzby automatic electric beam, 
as shown on 120,000-lb. vertical screw power testing machine 
(not illustrated in catalogue) ; 100,000-lb. vertical screw power 
testing machine ‘‘ Philadelphia” ; 100,000 lb. vertical screw 
power testing machine ‘“‘ Crown’’ with autographic attachment ; 
50,000-lb. testing machine “ Vanderbilt” ; Riehlé-Yale exten- 
someter ; Riehlé-Buzby hair-line extensometer ; Riehlé-Boston 
micrometer gauge extensometer ; Riehlé laying-off and per cent. 
gauge ; Riehlé double-pointed center gauge ; 40,000-Ib. spring 
tester ; 5,000-1h. Riehlé transverse tester ‘‘ Waterloo’’ ; 1,000-1b, 
cement testing machine, with W. R. C. grips ; complete outfit 
of appliances for cement testing ; 500-lb. Riehlé U. 8 standard 
cloth testing machine ‘‘ Pitkin” ; 100-Ib. Riehlé U. S. standard 
paper tester ‘‘ Weymouth’”’ ; hydrostatic pumps for bursting 
pressures of cylinders, pipes, etc. 


The Forestry Exhibit at the Cotton States and Interna- 
tional Exposition will be very complete. The forest resources 
will be shown, aside from maps and charts, and other graphic 
illustrations, as to their amount and distribution, by a series 
of 20 monographic displays, showing each one of the economi- 
cally important tree species, which form the bulk of the lum- 
ber production of the South. Here will be seen, in monster 
frames, made of the trees themselves, a full description of the 
tree, in its foliage and fruit, its timber, its range of distribu- 
tion, and all information desirable regarding the nature of the 
wood and its application in the arts. 

To further illustrate the forest botany of the Southern 
States, sections of wood, with botanical specimens, and de- 
scriptive labels of more than 180 different kinds of Southern 
trees, will be displayed, not counting some 100 Florida. and 
Texas species, which are of a semi-tropical character, so that 
the student of the flora of the South will find a rare chance 
for getting acquainted with its different arborescent features. 


Russian Passenger Tariffs —The basis upon which the 
Russian passenger tariffs were originally established was that 
laid out by the regulations of the Grand Russian Railway 
Society. It was, for first class, 2.5 cents per mile ; for second 
class, 1.9 cents per mile ; and for third class, 1 cent per mile. 
This was the maximum charge that a company was allowed 
to make, but it was possible for it to charge less. It is hardly 
necessary to say that the companies did not avail themselves 
of the latter right, so their traffic developed very slowly. 
This development was still further checked by the impvsition, 
in 1878, of a tax upon passenger tickets and upon fast freight 
trains. Each ticket was thus advanced 25 per cent. in price 
for the first and second classes, and 15 per cent. for the third 
class, while the freight rates for fast freight and the trans- 
portation of baggage was advanced subject to a tax of 25 per 
cent. The result was not unexpected ; the number of pas- 
sengers that had been slowly raised from 25 millions in 1876 
to 30.3 millions in 1878, fell back to 29.8 millions in 1879. 
This is certainly very small for a population of 100,000,000 
and a railway system of 17,000 miles. Furthermore, the 
greater portion of this traffic was of a local character. In 
order to increase the receipts, a new tariff was put in force on 
December 1, 1894, in which three kinds of tickets will be 
issued. 

1. Tickets for frequent trips. These tickets bear the name 
of the starting and terminal points, with the price of the 
ticket, the time for which it is good, and the baggage charges. 

2. Tickets for zones of less than 200 miles, bearing the 
names of 15 stations, with the prices and the charges for sup- 
plementary baggage. At the starting station the ticket agent 
cuts the ticket in such a way that the station to which it is 
good appears as the last of the list of stations on that portion 
of the ticket that is left in the hands of the passenger. These 
two kinds of tickets are printed on cardboard. 

8. Tickets for other zones. These are printed on paper, and 
are composed of three parts. In the central part there is an 
enumeration of the zones, with the proper prices. The ticket 
agent retains the coupon, and that portion of the central part 
that contains the zones in the rear, so that the zone in which 
the journey is begun is at the head of the list, and this, to- 
gether with the third part, remains in the hands of the passen 
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hatsuch persons should read only the best. 


—————— _ 


BooOKS FOR ENGINEERS AND MECHANICS. 


The number of books, pamphlets and periodicals on engineering and mechanical subjects in existence, and which is published annually, is now 
so large that no engineer, mechanic or railroad employee can hope to read more than a very small fraction of them, and it is of the utmost tmportance 
Besides the really valuable books which are written by competent persons, who are experts in the subjects 





about which they have written, there is every year a large number of poorones published which are written by more or less conceited or stupid incompe- 
eats, or by those whose only motive in writing is to make their names known, and such books it is, to a great extent, a waste of time to read and a 
waste of money to buy. This, as some one has written, ‘‘ makes it extremely difficult for engineers, mechanics and railroad employees, anxious to 
keep themselves informed about their business, to know what it is really worth their while to read. They cannot read all that appears, for lack of 
ime, and much of it is not worth reading ; yet in the absence of capable criticisms of such works, they cannot easily learn what is really good.” 
These considerations, and the letters which an editor constantly receives enquiring about books and asking for information about them, has 
led me to conclude that it might be beneficial to many persons, especially to mechanics and others, whose information concerning the literature 
relating to their occupations is somewhat limited, and that it would be perfectly proper to recommend certain books which deserve recommendation, 
and give some information about their value and character. With this in view, the following notices of books have been prepared, and their value and 


character have been as well indicated as has been possible in such brief descriptions as are here given. 


These notices represent my own estimate 


of the character and value of the books to which they refer, and none will be noticed in this list, excepting those which can be recommended to 


readers, although it may be with some qualifications, as it is seldom that either books or people are altogether good. 


Steam. 

By Witt1AM RippER. 5x 7% in, 202 pp. Price, 80Cents. 
This is an elementary book on the steam engine, which 
is written — plainly, with no mathematical obscurities, 
and is an excellent work to put into the hands of a boy, ap- 
prentice, mechanic or other person as an introduction to this 
branch of engineering. It has the advantage of being brought 
up toarecent date, and is without the usual obsolete descrip- 
tions and illustrations often found in books on this subject. 


The Steam Engine. 

By Gzorce C. V. Hotmes. 5x7 in. 528 pp. Price, $2.00. 
Isa more complete treatise on the steam engine than Rip- 
pers book, and 1s also of recent date, and well up to modern 
practice. It is perhaps the best book on the general subject 
of the steam engine that a student, mechanic or young en- 
gineer can read. It is not very elaborately illustrated, but 
has a12 excellent wood cuts, It contains no mathematics 
more difficult than algebra, and not much of that. The 
sience of heat and steam is treated in the earlier chapters, 
the theory of the steam engine follows. These are suc- 
ceeded by descriptions of the mechanism of engines and 
boilers, and the concluding chapters are on compound en- 
gines, It does not relate especially to stationary, locomo- 
tive or marine’ engines, but - principles and construction 
ofall these are discussed. 


A Hand-Book of the Steam Engine. 


By HerMAN Haeper, C. E. 440 pp. 4% 7 in. Price, $3.00. 


The title page of this book—which is translated from the 
German—says that it has especial reference to small and 
medium-sized engines for the use of engine makers, mechanic- 
al draughtsmen, engineering students, and users of steam 
power. It is illustrated by over a thousand engravings 
showing the construction of stationary engines and their 
details. The general plan of the book is to show the con- 
struction of the engines and their parts by engravings and 
brief descriptions. Its defect is that the descriptions are 
often not full enough, and do not make the subject to which 
they relate entirely clear. The engines illustrated are chiefly 
of German construction, and for that reason, will have very 
great interest to American mechanics. The book contains 


little about the theory of the steam engine, and the only 
mathem.tics in it, are constructional calculations, and some 
algebra, but the latter is of a very simple kind, and there is 


not much of that, In studying the details of construction of 
small steam engines, this book will be an excellent aid, 
notwithstanding the defect referred to. 


A Practical Treatise on the Steam Engine. 


By ARTHUR RIGG. 379 pp. and 103 full-page plates 
84x11 in. Price, $10.00. 


As the author says in his preface, ‘‘ this treatise was writ- 
y Pp . 


ten to describe various examples of fixed or ae seg steam | 
oO 


engines, without entering into the wide discussion of locomo- 
tive or marine practice; to give details of construction, 
with the principles by which their relative proportions may 
be calculated, and to investigate the more modern applica- 
tions of science to the subject. In order to avoid mathe- 
matical forms of expressions which are unfamiliar to prac- 
tical men, the graphic method of calculation is brought 
ito prominent use.’’ The book is probably the best and 
clearest treatise in the English language in what may be 
called the dynamics and kinematics of the steam engine, 
that is on the movement of the valves and their gearing, 
the action of the cranks, connecting rods and fly-wheels, the 
theory of governors, the influence of the velocity of recipro- 
cating parts of steam engines and their operation. The chap- 
ter on the latter subject forms the clearest elucidation of it 
to be found anywhere, As stated in the preface most of the 
‘epics are explained graphically, the only mathematics in 
the book is a little elementary alptben. 


The Catechism of the Locomotive. 


By M. N, Forney. Second Edition. 709 pages 6x8 in., and 
Y six folded plates. Price, $3 50. 

As its name implies, this book is written in the form of 
questions and answers, and as one of its reviewers said *‘ is 
Hnitten on a low plane;”’ that is, the subjects to which it re- 
= are explained in the simplest and clearest language that 
obs author could command. As stated in the preface, his 
: a in writing the book ‘‘ was to furnish a clear and easily 

Rderstood description of the principles, construction, and 
Fration of the locomotive engine of the present day.” 
bag are but two mathematical elucidations in it, andt ey 
i In foot notes. It contains nearly 500 engravings whic 
eat very fully, different classes of American locomo- 
an and the construction of their parts. The principles 
aed ractice involved in these and in the operation of the 
machines are very fully explained the aim being to 
a, plain to plain people.” At the same time, the 
ject was brought fully up to the practice which prevailed 














when this edition was first brought out, which was in 1889. 
The book is suited for engineers, mechanics, firemen, stud- 
ents, and, in short, any one who wants information about 
the principles and constructiou of the locomotive of the | 
present day. 


By Pror. ArTHUR TANNATT Woops, Second editiog revised 
and enlarged by David Leonard Barnes. 330 pp. 
5% x8% in. 166 engravings. Price, $3.00. 
The purpose of this book is to give a description of the 
theory and construction of the Compound Locomotive in its 
most recent forms. This is admirably done and in a form so 


M. N. Forney. 


principles of marine propulsion, principles of steam engin- 
eering, details of marine engineering, propellers, boilers 


| and miscellaneous matters. 


A Treatise on Steam Boilers. 
By Rospert Witson. 414x7 in. 328 pages. Price, $2.50. 
This book is by a practical man, and is written so that 
any oue can understand it easily. It has little or no mathe- 
matics, and few engravings, but is a very excellent treatise 
on a subject in the elucidation of which practical experience 
is of more value than scientific theories. 


| 
Compound Locomotives. | 
| 


clear that it can be readily understood by any one at all | 
acquainted with the subject of locomotive engineering. It | 
is not anelementary book on the locomotive, but an explan- | 


ation of compound locomotives for those who are acquainted 
with the principles and details of simple engines. 


The Locomotive Engineand its Development. 
Third Edition. By Clement E.Strretron,C. E. 240 pp., 
7% x5%, illustrated. Price, $1.00. 

The sub-title of Mr. Stretton’s book is “A Popular 
Treatise on the Gradual Improvements made in Railway 
Engines between the years 1803 and 1892.” It is more 
properly a history of the development of the locomotive, It 


tives. Mr. Stretton has been an enthusiast in the study of 
the history of the locomotive, and has rescued from oblivion 


interesting as a novel, as it is written in a very simple style 
of narration of what the author has learned through his own 
investigation. 
Locomotive Engine Running and 
Management. 

3y ANGus SINCLAIR. 390 pp. 4% x 7% in. 
36 engravings. Price, $2.00. 
Mr. Sinclair describes his book as “ A Treatise on Loco- 


Ninth Edition. 


Different kinds of Trains with Economy and Dispatch ; also 
Directions regarding the Care, Management, and Repairs 


| of Locomotives and all their Connections.’’ The book fulfills 


this description and also the author’s intention, expressed in 
his preface, “to treat all subjects discussed in such a way 


written. No attempt, he says further, “is made to convey 
instruction in anything beyond elementary problems in ine- 


| primarily for locomotive engineers or runners and firemen, 

but incidentally will be very useful and instructive to loco- 
motive superintendents, mechanics, and others who want 
information about the operation of locomotives. 
| guage, explanations an 
| and easily understood. 


| The Construction of the Modern Locomotive. 


By Grorce HuGues. 261 pp. 548% in. 309 Figs. 
3 folded plates. Price, $3.50. 

As its title indicates, and as the author says, “‘ design is 
not touched upon” in what he has written. *‘ Each section,” 
| he says, ** describes, step by step, more minutely, and by 
such drawings and illustrations as have not appeared before 
in one volume, the actual progress of the work done in 
| that station.”” The author is an Englishman and describes 

how an English locomotive is built, or how the work is 
done in the boiler-shop, iron and brass foundries, the forge 
and “smithy,” coppersmith’s work, machine and erecting 
shops. The methods of doing work is illustrated by en- 
gravings from original drawings. American readers will 
be interested in some of the methods in use in British shops, 
which differ somewhat from American practice. The 
is a good one, but considering what an excellent subject the 
author had, what he has written and published ought to 
have been better than it is. 


A Manual of Marine Engineering. 

By A. E. Szaron, 6xgin. 459 pages. Price, $6.00. 

This isa treatise on the designing, construction and 
working of marine machinery. The Author says in his 
preface that it ““has been prepared to supply the existin 
want of a Manual showing the application of theoretica 
principles to the design and construction of marine machin- 
ery, as determined by the experience of leading engineers, 
and carried out in the most recent successful practice.” 

It is an elaborate treatise, and there is no book which is 
brought up more nearly to the most recent knowledge and 
proces in marine engineering than this is. It is not very 

ully illustrated, but has about 100 wood cuts.- ere is a 
liberal use of mathematics and the reader should be well 
‘ up in algebra to read it with satisfaction. It treats of the 





| of the book. 
that any reader would easily understand every sentence | 
| erties of Materials; Smithing and Forging; 
| Tools; Marking-off, Machinery, Fitting, and Erecting 
| chanical engineering, and all problems brought forward are | 
treated in the simplest manner possible.” It is intended | 


The lan- | 
directions are all admirably clear | 


This theoretical and practical Reference Book contains a 
variety of useful information for employers of labor, fire- 


| men and working boiler-makers, iron, copper and tinsmiths 
| draftsmen, engineers, the general steam-using public, an 


for the use of science schools and classes. This volume be- 
longs to the * practical’’ class of technical literature. It is 
intended to be a hand-book for all those who are engaged in 
the trade of boiler-making. The first 80 pages contain 
tables and other data which are found in nearly all engin- 


: - , k ; 
contains nearly 100 engravings of old and modern locomo- | eer’s pocket books. There are then sbeut 290 pages Se 


voted to the theories and practice of boiler-making. The 
last part, about 40 pages, treats of Geometry and Ortho- 


many facts which otherwise would have been forgotten. To | graphic projection as applied to boiler-makeng. 


a person interested in the subject, this little book will be as | 


he book is not very comprehensive, but practical men 
will find it useful. 


A Text Book of Mechanical Engineering. 


By Witrrep J. LingHAM. 772 pp. 5%x8in. 732 Figs. 


and 18 folded Plates. Price, $4.50. 
The author has here made the ambitious attempt of com- 


pevenien, Sane one volume the whole theory and practice of 


echanical Engineering. While this is manifestly impossible 
he has, nevertheless, made an excellent book which should 


: a > : co- | be in the hands of every student of mechanical engineering 
motive Engines, Showing their Performance in Running | 


and every mechanic engaged in the construction of ma- 


| chinery of any kind who aims to understand his business. 
| It is divided into two main parts—Workshop Practice and 
| Theory and Examples. 


The headings of the chapters will give an idea of thescope 

There are: Part 1 —Conting and Moulding ; 
Pattern Making and Casting Design ; Metallurgy and Prop- 
Machine 


Boiler Making and Plate Work; Part I1.—Strength of 

Materials, Structures and Machine Parts; On Energy, and 

the Transmission of Power to Machines; On Heat and 

Heat Engines and Hydraulics and Hydraulic Machines 
| The first part describes the processes and methods of doing 
work in the different shops. These descriptions are fuller 
and clearer than any that can be found elsewhere. Obvious- 
ly, the author is a person who has had a great amount of 
experience in the doing of the things which he describes, 
but he is also what Herbert Spencer calls an excellent *‘ex- 
positor.” The first part is descriptive only of the way 
work isdone. In the latter part in the discussion of the 
theory of Mechanical Engineering, the subject to a great 
extent is treated mathematically, and, without some 
knowledge of algebra, a reader could not follow the ex- 
planations and demonstrations. The book is an excellent 
one and can be highly commended, The author is an Eng 
lishman, and all the illustrated methods and examples 
given are taken from English practice. 


The Science of Mechanics; a Critical and 


Historical Exposition of its Principles. 


By Dr. Ernst Macu. Translated from the German by 

Thomas J. McCormack. 534 pp. 54 x7}Gin. 235 Figs. 

rice, $2.50. 

In this interesting treatise the author has written a history 
of the principles of mechanics, and has shown how these 
have been ascertained “‘ from what sources they take their 
origin, and how far they can be regarded as permanent 
acquisitions,”’ 

In chapter I he shows the development of the Principles 
of Statics and begins with the Principle of the Lever and 
goes back to Archimede’s time and shows fiom’ his writings 
what his conception of these princip!es was, and then, going 
on, shows how the theory of the lever was evolved succes- 
sively by Galileo and others, down to modern times. The 
principles of the inclined P1 .ne, composition of Forces, vir- 
tual velocities, etc., are all treated in a similar way. The 
book is an extremely interesting one, and the subjects are 
treated in an original manner, and some of the illustrations 
and examples are very curious. Mathematics are, however, 
freely used in some of the explanations, and to read man 
of them understandingly, the reader must have some know. 
edge of calculus. 





Any of the above books will be sent, prepaid, on receipt of the price, or information will be given, on application, with reference to the character and fi 
of other books on mechanical engineering. Address, M. N. FORNEY, 47 Cedar Street, New York, 3 
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ger. This third part is identical with the coupon and contains 
the station from which the journey is begun, the destination 
and the route that is to be followed. 

It will be seen that the system is somewhat complicated, 
and it remains to be shown whether it will give satisfactory 
results. One thing is very certain, however, that it could 
hardly be adapted to the heavy traffic that is found on the 
lines of Western Europe. Baggage to the extent of 35 lbs 
is carried free, and the charge for supplementary baggage has 
been reduced 8 per cent. for runs of 200 miles and 38.9 per 
cent. for runs of 2,000 miles. So we here meet with condi- 
tions just the opposite to those that have obtained in Hungary, 
where the tariff has been so arranged as to encourage short 
distance travelling, while in Russia the attempt has been 
made to encourage the long distance travelling. It is true 
that before long it will not be 2,000 miles only that can be 
traversed on Russian territory, but 7,000,.miles, when the Great 
Siberian Railroad is completed.—Le Journal des Transports. 


The Consolidated Car-Heating Company, of Albany 
N. Y., have entered the field of ‘steamship heating with their 
electrical heater. The regular form of street-car heater has 
been found to be well adapted for this purpose, and they are 
now in communication with a large numker of steamship 
companies with a view to its introduction. They also re- 
port that they have received in competition with other 
manufacturers an order for electrical heaters for 149 cars 
for the West End Railway of Boston, and also for 300 cars for 
the People’s Construction Company, of Philadelphia, and 187 
for the Union Railroad of Providence, 60 for the Nassau Road 
in Brooklyn, and other smaller orders. They have also taken 
orders for supplying the Commingler Storage System and 
Sewall steam coupler to the equipment of the Norfolk & West- 
ern Railroad, and the Ulster & Delaware Railroad with the 
direct steam system No. 2, and the Sewall steam coupler. 
These orders include the equipment of all locomotives of both 
roads. The company has contracted recently for an extension 
of their factory, which will nearly double their capacity. 


The Link-Belt Machinery Company, Chicago, has just 
completed for the C. C. Washburn Flouring Mill Company, 
Minneapolis, Minn., the machinery for a 1,200-H.P. rope trans- 
mission. The motive power isa large triple-expansion engine, 
made in Germany and exhibited at the World’s Fair. To this 
is coupled a steel shaft 31 ft. long, in two pieces, 114 in. in dia- 
meter, swelled to 15 in. to receive the fly-wheel, which is 14 ft. 
in diameter, with 20 grooves for 2 in. rope, and weighs 38,000 
lbs. This shaft is supported in pillow blocks on heavy cast- 
iron sole plates set on stone foundations. From the fly-wheel 
power is transmitted to a sheave 10 ft. 8 in. in diameter, hav- 
ing 20 grooves for 2-in. rope and weighing 21,500 lbs. There 
is a single idler of the same diameter running ioose on each side 
of it, leading the rope off to the tension carriages. This driven 
sheave is put on a cast-steel quill 15 in. in diameter, weighing 
4,000 Ibs., which runs on its own bearings. The mill shaft 
passes through this quill and receives power from it by means 
of a pair of flanged faced couplings. The bearings for the 
quill are set on cast-iron pedestals 5 [t. high. Each pedestal 
and pillow block weighs 7,700 lbs. Two tension carriages with 
7-ft. sheaves and 3,600 ft. of 2-in. special red thread manilla 
transmission rope complete the drive. 


The Boston Belting Company.—For the following inter- 
esting history of this Company we are indebted to the Boston 
Heraid: 


‘* The manufacture of rubber was first started in Roxbury 
(now a part of Boston), by the Roxbury Rubber Company in 
1828. During the year 1842 Mr. John Haskins, the Manager 
of the Company, made the acquaintance of Mr. Charles Good- 
year (who was then engaged in the manufacture of pocket- 
books in Philadelphia) at a hotel in New York City, and to 
him he explained the difficulties under which his Company 
was laboring on account of not being able to preserve the rub- 
ber goods for any great length of time after they were made. 

‘* Mr. Goodyear was much interested, and soon after made 
a visit to the factory at Roxbury, Later on he gave up his 
business at Philadelphia and came to Boston to see if he could 
discover the long-desired process of curing rubber so it would 
not stiffen with cold, or soften or decompose with heat. After 
a long series of experiments, Mr. Goodyear discovered that 
the use of artificial heat applied to rubber compounds contain- 
ing sulphur would produce the desired result, and soon after 
purchased from Mr. Daniel Hayward his patent for the use 
of sulphur in rubber compounds, and then applied for a pat- 
ent for the use of sulphur and artificial heat, which was 
allowed June 15, 1844. 

“The name of the Roxbury Rubber Company was soon 
after changed to the Goodyear Manufacturing Company, and 





so continued until the following year, 1845, when the name 
was changed to the Boston Belting Company. The manu- 
facture of rubber goods of all kinds was perfected at the fac- 
tories of the Company, and, in 1846, rights to manufacture 
rubber boots, shoes, clothing, hard rubber goods, etc., were 
sold, and other companies were then formed for the manufac- 
ture of these articles. The Boston Belting Company retained 
the exclusive right to manufacture al] kinds of mechanical 
rubber goods, such as belting, hose, packing, springs, valves, 
printers’ blankets, deckle straps, billiard cushions, tubing, 
etc. The business of the Boston Belting Company steadily 
increased, the factory buildings have long since covered about 
8 acres of land, and employment is given to more than 500 
men. The capital of the Company has been increased from 
time to time, until it now has a paid-up capital of $1,000,000, 
with a surplus of about $600,000. 

‘The principal store and office is at 256, 258 and 260 
Devonshire Street, Boston, with a branch store at 100 Cham- 
bers Street, New York. 


The Foster Engineering Company, of Newark, N. J,, re- 
port that among recent orders received for their pressure regu- 
lators to be applied to dynamo engines are two 4-in. for the 
United States battleship Zervas, one 5-in for the United States 
armored cruiser Brooklyn, one 8-in. and one 4-in. for the 
United States armored cruiser Indiana, five 7-in. for the Provi- 
dence Steam Engine Company, two 8-in. for the Corliss En- 
gine Company of Providence, and one 4-in. for the Western 
Union Telegraph Company’s building. The latter is to de- 
liver steam to three dynamo engines, and to meet specifications 
is required to maintain within 1 lb, a uniform delivery press- 
ure of 45 Ibs. regardless of change of initial or boiler pressure, 
which ranges from 60 to 100 Ibs., and regardless of change of 
load or number of engines in operation. The company has 
entered an order for the Messrs. Cramp & Sons for the equip- 
ment for the great American liner St. Louis with their Foster 
pressure regulators. The order for immediate requirements 
includes six 8-in., which are the largest valves the Foster 
Company have ever made for steamship service, eight 5-in., 
and others of smaller sizes. i 
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MAP OF THE UNITED STATES. 





A LARGE, handsome map of the United States, mounted and 
suitable for office or home use, is'issued by the Burlington 
Route. Copies will be mailed to any address on receipt of 
15 cents in postage by P. 8. Eustis, General “neva Agent, 
Chicago, Burlington & Quincy Railroad, Chicago, Ill. 
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THE PENNSYLVANIA RAILROAD 


is favored with the patronage of the best class of travelers. 

Why ? 

Gecunae, with complete protection by the block-signal, 
automatic and interlocking switches, and an unsurpassed road- 
bed, it is the safest. 

Because, with a superb service of perfectly appointed 
trains, it is the most comfortable. 

Because, with wise management and unlimited facilities, it 
is the promptest. : 

These reasons are heavy, and they tip the balance on the 
side of the ‘‘ standard railway of America.’’ 
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“BODY RESTED, MIND AT EASE.” 





That is what it is when travelling on the fast trains of the 
Chicago, Milwaukee & St. Paul Railway ; besides there is no 
chance to ‘‘ kick,’’ for the accommodations are up to date, the 
trains keep moving right along and get there on time. These 
lines thoroughly cover the territory between Chicago, La Crosse, 
St. Paul, Minneapolis, Aberdeen, Mitchell, Sioux Falls, Sioux 
City, Yankton, Council Bluffs, Omaha and Northern Michigan. 
All the principal cities and towns in that territory are reached 
by the ‘‘St. Paul’’ lines, connecting at St. Paul, Council Bluffs 
and Omaha with all lines for points in the far west. Write to 
Geo. H. Heafford, General Passenger and Ticket, Agent, Chi- 
cago, Ill., for one of their new map time tables and a brochure 
giving a description of the Compartment Sleeping Cars, Tick- 
ets furnished by any coupon ticket agent in the United States 
and Canada.. The finest dining cars in the world are run on 
the solid vestibuled, electric-lighted and steam-heated trains 
of the Chicago, Milwaukee & St. Paul Railway. 
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FURNISHERS OF 


ESTABLISHED 1852.) ~~ 
‘ W. D EVOE & CO., Fulton Street, Cor. William, New York. 


Paints, Coach Colors, Fine Varnishes. 





ording to Specifications, to 





Pennsylvania Railroad Company, 
New York Central & Hudson River R.R., 


New York, Lake Erie & Western Ry., 


Del., Lack. & Western Ry., 
and others. 





eam Heating from the Locomotive: A Electric Heaters for Street Cars: 


Locomotive Equipments, Direct Steam, Commingler, Storage and Multiple 
Circuit Systems. Cars equipped 6,199. SEWALL COUPLERS sold 55,617 ; the L 
standard in U. S. and Canada, 


1,103 Car Equipments sold from Aug. 1 to Dec. 1. West End Boston, People’s 
Traction Philadelphia, Nassau Ry. Brooklyn, Union Ry. Providence and Buffalo 
Railway have recently ordered over 7oo Car Equipments. 


ONSOLIDATED &KCAR-HEATING CO. 


ope Light Compressed Oil Gas: Albany, N. Y., 413-423 North Pearl Street: 


Interchangeable with “ Pintsch;”’ and superior thereto. Uses same gas as 
“Pintsch.”’ In Great Britain 14,262 steam and cable cars already equipped. 
Patents guaranteed, y 


CHICAGO, 200 WESTERN UNION B’LD’G; Canada, Coaticook, P. Q.— 
London—Moscow. Specially tested fittings and car lighting repair parts at reas- 
onable prices. Electric Heaters for offices. 





RENSSELAER POLYTECHNIC INSTITUTE, Troy, N. Y. 


TABLISHED 1824. A SCHOOL OF E NCI N EERI NC. SEND FOR A CATALOGUE. 





~VAENTRES~ 
VALENTINE & COMPANY, 


MANUFACTURERS OF HIGH GRADE 


Wh and Railway Varnishes and Colors, 
57 BROADWAY, NEW YORK. 


) Wabash Ave., 164 Purchase St., 21 Rue de Lappe, 
CHICA GO, BOSTON. PARTS. 








SUPERFINE COACH and CAR COLORS 
in Oil and Gold Size Japan. 


HIGH GRADE VARNISHES and 
INSURPASSED DRYING JAPANS 


Smokestack Black 


A SPECIALTY. 





“C” Vernier-Calipers, etc. 
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: Server me Fact $e Pressure Regulators 

S (METRIC SYSTEM) For (Reducing Val ves) 

4 p hactet pons accurate. Highly en- W h Railroad, aaas—_— 

5 My prise wre tighl Saad fer Cate: OI t “=” = Steamship, } 44-page Hand-Book mailed free. 
logue F. “£, G. SMITH, Columbia, Pa. and other 


FOSTER ENGINEERING CO., 


Rus. “LITTLE GIANT” Knowing Sicha NEWARK, N. J. 




















peerceor—om 


SPECIALTIES : 


Am. Crusher and 
4a Am. Ball Pulverizer. 


The Simplest, Cheapest and Best Machines in the 
Market. Pulverize wet or dry to any degree of 
fineness. Makes little or no slimes in wet nor dust 
in dry work. Four sizes, capacity from 2 to 60 tons 


per day. 










SEND FOR CATALOGUE. 
Cable Address, American. 








MEMO) First Prize and Gold Medal Awarded by World’s 
AMERICAN BALL PULVE RIZER, Fein, 1696. 





T# American Mining & Milling Machinery Co. 


29 Euclid Ave.,CLEVELAND, 0. 280 Caxton Block, CHICAGO, ILL. 





Office of Tuz CLEVELAND Iron One Parr Co. and Taz Garry lnon Roorine Co., 
- a2 CLEVELAND, O., Jan. 25, 1894. 
The American Mining and Mi 9% | Machincry Co., Cleveland, O.: 

GENTLEMEN: We purchased a No. 2 American Rock Breaker and a No.2 American Ball 
Pulverizer from your company about one year ago. The latter part of April, 1893, we started 
up for regular work, since which time we have run both of said machines to the full extent of 
our demands and to our entire satisfaction. The first 700 tons of hard iron ore that we pul- 
verized for paint purposes was ground without the Pulverizer apart, and without ex- 

ending one dollar for re ‘or either of these machines. Of the 700 tons spoken of, about 
So tous was Lake Superior Specular Iron Ore, containing some 70 per cent. fron; a very diffi- 
cult ore to pulverize. The remainder was a red fossiliferous‘iron ore, carrying quite a per 
cent. ot silex, which cuts out buhr stones rapidly, We find that the steel balls, whieh were 
when new 5 in. in diameter, now caliper 4% n., and are perfectly round and smooth. The 
grinding track shows Httle wear, and the driving track shows less; in fact the wear is 
almost fmperceptible. ese two machines crush and pulverize more than one ton per hour 
with less than12H.P. We do not know of any Crusher or Pulverizer that can compare with 
the output of these two machines in quantity, quality, small amount of wear and tear, and 
like power. In our opinion you cannot recommend them too h 6 

Very truly yours, CLEVELAND Izon Onx Pans Co. 
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‘PUBLISHERS’ DEPARTMENT. 


The Sterlingworth Railway Supply Company have placed 
their brake beams and steel body bolsters on the following 
roads : Toledo, St. Louis & Terre Haute; Burlington, Cedar 
Rapids & Northern ; Delaware, Lackawanna & Western ; Cen- 
tral Railroad of Georgia ; Maine Central; New York, Onta- 
rio & Western; Mather Stock Car Company; Cold Blast 
Transportation Company ; Fitchburg; Fall Brook ; Georgia 
Southern & Florida ; Atlanta & West Point, etc. Their orders 
aggregate many thousands of beams and bolsters. 


The Richmond Locomotive Works, of Richmond, Va., 








POCKETS. 





erably by the material which must be removed 
for mortises and tenons. This method of framing 
also makes it difficult to remove any single member 
of the car frame for the purpose of making repairs. 
These objectionable features are avoided by the malle- 
able iron carline and sill pockets which the National 
Malleable Castings Company is making under patents 
controlied by Mr. W. E. Coffin, of Marshall, Tex. 
Views of these pockets are shown in fig. 1 of the ac- 
companying illustrations, the lower view showing 
several of them of different sizes attached to a side 
late and with the ends of the carlines in place. The 
intermediate view shows the same pockets with the 
carlines removed, and the upper view shows the plate 
and carline ends drilled and ready to be put together. 
In fig. 2 are shown pieces of freight-car plates and 
carlines, which illustrate in a striking manner the 
- way in which the parts are weakened by the present 
method of framing. 

The advantages of these carline and sill pockets 
will be readily appreciated by all practical car-build- 
ers, and may be summed up as follows: They save 
the time and expense of mortising and tenoning tim- 
bers, and also reduce the cost of erecting the frame- 
work of a car, and the sills and plates are not weak- 
‘ened as in the present construction. The time re. 

uired in renewing end or side plates, carlines, or 
sills, is greatly reduced, as by removing the bolts 
which hold the carline or sill pocket a timber can be 
removed without spreading the frame or prea 
the adjacent parts. They are made in all sizes an 
shapes by the National Malleable Castings Company, 
from whom further information may be obtained by 
applying to the office of the railway department of 
the i Sr 1525 Old Colony Building, Chicago. 
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General Notes. 


The Brady Metal sonneny 115 Broadway, 
New York, report increased demands for their 
well-known Magnus metals. Several new con- 
tracts have just been closed with prominent rail- 
ways. Magnus is now in service on nine of the 
fastest passenger trains run in America. 


The ew Mining Shaft in the World.— 
What is said to be the deepest mining shaft in the 
world has reached the copper lode in shaft No. 
3 in the Tamarack Mine, at Opeechee, Mich. 
This is now a trifle over 4,200 ft. in depth, was 
begun three years ago, and reached the vein at 
a depth of 4,185 ft. 


The Youngstown Bridge Company have been 
awarded the contract for a six-span bridge at 
Clarksville, Ark. ; a bar mill building for the Ohio 
Steel Company ; a mill building 85 x 200 ft. in 
New York ; and the South Street Bridge, at War- 
ren, O., consisting of three 70-ft. girder spans. 


Cleveland Twist Drill Company, of Cleveland, 
O., have received the following award for their 
exhibit at the World’s Fair: ‘‘ Most extensive ex- 
hibit and greatest variety of well-made twist 
drills, exhibited as they are manufactured and 
furnished to the trade. The workmanship on all 
of these drills is of the highest order, and especial- 
ly meritorious are the twist drills in millimeter 

iameters.”’ 


MALLEABLE IRON CARLINE AND SILL 


_ Ir is well known that in the framing of freight cars the 
— of important members of the structure is reduced 


have engaged — for an exhibit of their rolling stock in the 
Transportation Building of the Cotton States sad tikentétiona! 
Exposition. They will place on exhibition two of their finest 
locomotives. 

A number of trains of the finest cars ever made will be dis- 
oa by various railroad companies in the large annex to the 

ransportation Building, and the exhibit of engines will be 
particularly fine. 








Fie. 2.—MORTISE AND TENONS_IN FREIGHT-CAR PLATES AND CARLINES. 











































































so |: 
that 
abot 
tent 
was! 
kee] 
time 


led 

rela 
and 
chal 
of t 
reat 







eee ef © ae ayo oa 6 fe" 








Vol. LXIX, No. 6.] xxi 


AND * RAILROAD@JOURNAL. 


Books FOR ENGINEERS AND MECHANICS. 


The number of books, pamphlets and periodicals on engineering and mechanical subjects in existence, and which is published annually, is now 
so large that no engineer, mechanic or railroad employee can hope to read more than a very small fraction of them, and it is of the utmost importance 
thatsuch persons should read only the best. Besides the really valuable books which are written by competent persons, who are experts in the subjects 
about which they have written, there is every year a large number of poorones published which are written by more or less conceited or stupid incompe- 
tents, or by those whose only motive in writing is to make their names known, and such books it is, to a great extent, a waste of time to read anda 
waste of money to buy. This, as some one has written, *‘ makes it extremely difficult for engineers, mechanics and railroad employees, anxious to 
keep themselves informed about their business, to know what it is really worth their while to read. They cannot read all that appears, for lack of 
time, and much of it is not worth reading ; yet in the absence of capable criticisms of such works, they cannot easily learn what is really good.” 

These considerations, and the letters which an editor constantly receives enquiring about books and asking for information about them, has 
led me to conclude that it might be beneficial to many persons, especially to mechanics and others, whose information concerning the literature 
relating to their occupations is somewhat limited, and that it would be perfectly prorer to recommend certain books which deserve recommendation, 
and give some information about their value and character. With this in view, the following notices of books have been prepared, and their value and 
character have been as well indicated as has been possible in such brief descriptions as are here given. These notices represent my own estimate 
of the character and value of the books to which they refer, and none will be noticed in this list, excepting those which can be recommended to 


































readers, although it may be with some qualifications, as it is seldom that either books or people are altogether good. 


Steam. 
By Witt1AM Ripper. 5x 7% in, 202 pp. Price, 80Cents. 


This is an elementary book on the steam engine, which 
is written — plainly, with no mathematical obscurities, 
and is an excellent work to put into the hands of a boy, a 
prentice, mechanic or other person as an introduction to this 
branch of engineering. It has the advantage of being brought 
up to a recent date, and is without the usual obsolete descrip- 
tions and illustrations often found in books on this subject, 


The Steam Engine. 

By Georce C, V. Hotmes. 5x7in. 528 pp. Price, $2.00. 
Is a more complete treatise on the steam engine than Rip- 
per’s book, and 1s also of recent date, and on to modern 
practice. It is perhaps the best book on the general subject 
ofthe steam engine that a student, mechanic or young en- 
gineer can read. It is not very elaborately illustrated, but 
has 912 excellent wood cuts. It contains no mathematics 
more difficult than algebra, and not much of that. The 
science of heat and steam is treated in the earlier chapters, 
the theory of the steam engine follows. These are suc- 
ceeded by descriptions of the mechanism of engines and 
boilers, and the concluding chapters are on compound en- 
gines. It does not relate especially to stationary, locomo- 
tive or marine engines, but the principles and construction 
of all these are discussed. 


A Hand-Book of the Steam Engine. 

By HerMAN Haeper, C. E. 440 pp. 43% %7 in. Price, $3.00. 

The title page of this book—which is translated from the | 
German—says that it has especial reference to small and | 
medium-sized engines for the use of engine makers, mechanic- | 
al draughtsmen, engineering students, and users of steam | 
power. It is illustrated by over a thousand engravings 
showing the construction of stationary engines and their | 
details. The general plan of the book is to show the con- 
struction of the engines and their parts by engravings and 
brief descriptions. Its defect is that the descriptions are 
often not full enough, and do not make the subject to which | 
they relate entirely clear. The engines illustrated are chiefly 
of German construction, and for that reason, will have very 
great interest to American mechanics. The book contains | 
little about the theory of the steam engine, and the only 
mathematics in it, are constructional calculations, and some 
algebra, but the latter is of a very simple kind, and there is 
not much of that, In studying the details of construction of 
small steam engines, this book will be an excellent aid, 
notwithstanding the defect referred to. 


A Practical Treatise on the Steam Engine. 


By ArtHuR RiGG. 379 pp. and 103 full-page plates 
84x11 in. Price, $10.00. 

As the author says in his preface, “this treatise was writ- 
ten to describe various examples of fixed or statienary steam 
engines, without entering into the wide discussion of locomo- 
lve or marine practice; to give details of construction, 
with the principles by which their relative proportions may 
be calculated, and to investigate the more modern applica- 
tions of science to the subject. In order to avoid mathe- 
matical forms of expressions which are unfamiliar to prac- 
tical men, the graphic method of calculation is brought 
‘nto prominent use.’’ The book is probably the best and 
clearest treatise in the English language in what may be 
called the dynamics and kinematics of the steam engine, 
that is on the movement of the valves and their gearing, 
the action of the cranks, connecting rods and fly-wheels, the 
theory of governors, the influence of the velocity ef recipro- 
cating parts of steam engines and their operation. The cha 
ter on the latter subject forms the clearest elucidation of it 
to be found ee Bey As stated in the preface most of the 
topics are explained graphically, the only mathematics in 
the book is a little elementary algebra, 


The Catechism of the Locomotive. 


ByM.N, Forngy. Second Edition. 709 pages 6x 8 in., and 
a six folded plates. Price, $3.50. 
§ its name implies, this book is written in the form ot 
Questions and answers, and as one of its reviewers said ** is 
— on a low plane;” that is, the subjects to which it re- 
. €s are explained in the simplest and clearest language that 
obi author could command. As stated in the preface, his 
D> na in writing the book “* was to furnish a clear and easily 
erstood description of the principles, construction, and 
ation of the locomotive engine of the present day.” 
ere are but two mathematical elucidations in it, and the 
contains nearly soo engravings which 
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when this edition was first brought out, which was in 18 
The book is suited for engineers, mechanics, firemen, stud- 
ents, and, in short, any-one who wants information about 
the principles. and constructiou ef the locomotive of the 
present day. "4 

Compound Locomotives. 


By Pror. ARTHUR TANNATT Woops. Second edition revised 
and enlarged by David Leonard Barnes. 330 pp. 
5% x8% in. 166 engravings. Price, $3.00. 
The purpose of this book is to give a description of the 
theory and construction of the Compound Locomotive in its 


| 
| 


most recent forms. This is admirably done and in a form so | 
clear that it can be readily understood by any one at all | 


It 


ation of compound locomotives for those who are acquainted 
with the principles and details of simple engines. 


The Locomotive Engineand its Development. 


Third Edition. By Clement E.Stretron,C.E. 240 pp., 
7% *5%, illustrated. Price, $1.00. 

The sub-title of Mr. Stretton’s book is “A Popular 
Treatise on the Gradual Improvements made in Railway 
It is more 
properly a history of the development of the locomotive. It 
contains nearly 100 engravings of old and modern locomo- 
Mr. Stretton has been an enthusiast in the study of 
the history of the locomotive, and has rescued from oblivion 
many facts which otherwise would have been forgotten. To 
a person interested in the subject, this little book will be as 
interesting as a novel, as it is written in a very simple style 
of narration of what the author has learned through his own 
investigation. 


Locomotive Engine Running and 
Management. 
Ninth Edition. By Ancus SINCLAIR. 390 pp. 4% * 714 in. 
36 engravings. Price, $2.00. 
Mr. Sinclair describes his book as “ A Treatise on Loco- 
motive Engines, Showing their Performance in Running 


| Different kinds of Trains with Economy and Dispatch ; also 


Directions regarding the Care, Management, and Repairs 
of Locomotives and all their Connections.”” The book fulfills 


| this description and also the author’s intention, expressed in 


his preface, “to treat all subjects discussed in such a way 
that any reader would easily understand every sentence 
written. No attempt, he says further, “ is made to convey 
instruction in anything beyond elementary problems in ine- 
chanical engineering, and all problems brought forward are 


| treated in the simplest manner possible.” It is intended 


aaah | for locomotive engineers or runners and firemen, 
ut incidentally will be very useful and instructive to loco- 
motive superintendents, mechanics, and others who want 
information about the operation of locomotives. The lan- 
guage, explanations and directions are all admirably clear 
and easily understood. 


The Construction of the Modern Locomotive. 


By Georce HuGues. 261 pp. 534x8% in. 309 Figs. 
3 folded plates. Price, $3.50. 

As its title indicates, and as the author says, ‘design is 
not touched upon” in what he has written. *“* Each section,” 
he says, ** describes, step by step, more minutely, and by 
such drawings and illustrations as have not appeared before 
in one volume, the actual progress of the work done in 
that station.’” The author is an Englishman and describes 
hew an English locomotive is built, or how the work is 
done in the boiler-shop, iron and brass foundries, the forge 
and “‘smithy,"’ coppersmith’s work, machine and erecting 
shops. The methods of doing work is illustrated by en- 

ravings from original drawings. American readers will 
¢ interested in some of the methods in use in British shops, 
which differ somewhat from American practice. The 
is a good one, but considering what an excellent subject the 
author had, what he has written and published ought to 
have been better than it is. 


A Manual of Marine Engineering. 
By A. E. Szaron, 6xgin. 459 pages. Price, $6.00. 
This isa treatise on the designing, construction and 
working of marine machinery, The Author says in his 
preface that it ““has been prepared to supply the existin 
want of a Manual showing the application of theoretica 
principles to the design and construction of marine machin- 
ery,as determined by the experience of leading engineers, 
and carried out in the most recent successful practice.” — 
It is an elaborate treatise, and there is no book which is 
b t up more nearly to the most recent knowledge and 
age in marine engmoning than this is. It is not very 
ully illustrated, but about 100 wood cuts. There is a 
liberal use of mathematics and the reader should be well 
up in algebra to read it with satisfaction. It treats of the 
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, M. N. FORNEY, 47 Cedar Street, 





M. N. Forney. 


principles of marine propulsion, principles of steam engin- 
eering, details of marine engineering, propellers, boilers 
and miscellaneous matters. 


A Treatise on Steam Boilers, 


By Rosert WILSON. 444x7 in. 328 pages. Price, $2.50. 
any oue can understand it easily. It has little or no mathe- 
matics, and few engravings, but is a very excellent treatise 
is of more value than scientific theories. 
Boiler Makers’ and Engineers’ Reference 
By Samvet NICHOLLS. 5x74 in. 273 pages. Price, $2.50. 
This theoretical and practical Reference Book contains a 
men and working boiler-makers, iron, copper and tinsmiths, 
draftsmen, engineers, the general steam-using public, and 
longs to the “ practical” class of technical literature. It is 
intended to be a hand-book for all those who are engaged in 
tables and other data which are found in nearly all engin- 
eer’s pocket books. There are then about 150 pages de- 
last part, about 4o pages, treats of Geometry and Ortho- 
graphic projection as applied to boiler-making. 
will find it useful. 
A Text Book of Mechanical Engineering. 
: 732 Figs. 
and 18 folded Plates. Price, $4.50. 
The author has here made the ambitious attempt of com- 
r 
Mechasies! Engineering. While this is manifestly impossible 
he has, nevertheless, made an excellent book which should 
and every mechanic engaged in the construction of ma- 
chinery of any kind who aims to understand his business. 
Theory and Examples, 
The headings of the chapters a 
asting and Moulding ; 
Pattern Making and Casting Design ; Metallurgy and Prop- 
Tools; Marking-off, Machinery, Fitting, and Erecting; 
Boiler Making and Plate Work; Part Il.—Strength of 
the Transmission of Power to Machines; On Heat and 
Heat Engines and Hydraulics and Hydraulic Machines, 
work in the different shops. These descriptions are fuller 
and clearer than any that can be found elsewhere. Obvious- 
experience in the doing of the things which he describes, 
but he is also what Herbert Spencer calls an excellent “‘ ex- 
work isdone, In the latter part in the discussion of the 
theory of Mechanical Engineering, the subject toa great 
knowledge of algebra, a reader could not follow the ex- 
planations and demonstrations. The book is an excellent 
lishman, and all the illustrated methods and examples 
given are taken from English practice. 

Historical Exposition of its Principles. 
Dr. Ernst Macnu, Translated from the German by 

rice, $2.50. 
of the principles of mechanics, and has shown how these 
have been ascertained “‘ from what sources they take their 
acquisitions.” 

n chapter I he shows the development of the Principles 
goes back to Archimede’s time and shows from his writings 
what his conception of these principles was, and then, going 
sively by Galileo and others, down to modern times. The 
principles of the inclined Plane, composition of Forces, vir- 

k is an extremely interesting one, and the subjects are 
treated in an original manner, and some of the illustrations 
freely used in some of the explanations. and to read 
of them understandingly, the reader must have some k 


This book is by a practical man, and is written so that 
on a subject in the elucidation of which practical experience 
Book. 
variety of useful information for employers of labor, fire- 
for the use of science schools and classes. This volume be- 
the trade of boiler-making. The first 80 pages contain 
voted to the theories and practice of boiler-making. The 
he book is not very comprehensive, but practical men 
By Wicrrep J. Linewam. 772 pp. 5% x8 in. 
essing into one volume the whole theory and practice of 
be in the hands of every student of mechanical engineering 
It is divided into two main parts—Workshop Practice and 
ive an idea of the scope 
of the book. There are: Part I.— i 
erties of Materials; Smithing and Forging; Machine 
Materials, Structures and Machine Parts; On Energy, and 
The first part describes the processes and methods of doing 
ly, the author is a person who has had a great amount of 
positor.”” The first part is descriptive only of the way 
extent is treated mathematically, and, without some 
one and can be highly commended, The author is an Eng- 
The Science of Mechanics; a Critical and 
homas J. Cone $94 PP. 54%x7gin. 235 Figs. 
In this interesting treatise the euthor has written a history 
origin, and how far they can be regarded as permanent 
of Statics and begins with the Principle of the Lever and 
on, shows how the theory of the lever was evolved succes- 
tual velocities, etc., are all treated in a similar way. The 
and examples are very curious. Mathematics are, however, 
edge of calculus. 





be given, on application, with reference to the character and 
‘New York, 
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The Locomotive Coaling Station of the Philadelphia & 
Reading Railroad serves 126 locomotives. The total amount 
of coal delivered daily to these locomotives is 395 tons, and at 
this station the locomotives take coal, sand and water, and dump 
ashes. The coal, sand and ashes are carried from the hoppers 
beneath the track tostorage bins above by the C.-W. Hunt Com- 
pany’s conveyor. The coal is delivered to the locomotive 
through revolving chutes which measure a certain amount of 
coal at each revolution. 


Mechanical Expert and Solicitor of Patents.—Mr. R. C. 
Wright, who was formerly engaged with the Baldwin Loco- 
motive Works, and later in preparing the exhibit of the Balti- 
more & Ohio Railroad at the Columbian Exposition, announces 
that he has established an office in Philadelphia as an expert 
and solicitor of patents in the line of steam engineering, loco 
motive and car construction, together with general railroad 
work, wood and iron-working and hoisting machinery. His 
long experience as a designer of railroad machinery eminently 
qualifies him for the work which he is now undertaking. He 
has associated with himself Mr. F. E. Stebbins, of Washington, 
who for a number of years was an examiner in the United 
States Patent Office, and also with Mark Wilks Collet, a well- 
known patent lawyer. The new combination offer special ad- 
vantages to inventors and would-be patentees. Mr. Wright's 
office will be at 906 Walnut Street, Philadelphia, Pa. 


The Cincinnati Screw & Tap Company, manufacturers 
of set and cap screws, semi-finished, finished, and case-hard- 
ened hexagon nuts, and all kinds of small work turned, 
stamped, and milled, from steel, iron, and brass wire or sheet, 
have issued a very compact catalogue bound in cloth, and it 
will be of interest and value to all users of this class of goods 
to have one for reference. In addition to their own manufac- 
tures they have the'agencies to Brown & Sharpe Manufacturing 
Company’s milling cutters, Cleveland Rubber Company’s 
belting, packing, and hose, Hoyt’s pure, oak-tanned, short- 
lap leather belting, the Benjamin Atha & Illingworth Com- 
pany’s ‘‘ Champion Extra’’ tool steel and open-hearth ma- 
chinery steel. They also supply high-grade round, square, 
and hexagon iron. It will be noticed that they have the 
agencies of some of the best concerns in the country, and 
goods of their own manufacture are second to none in the 
country. 


New Steel Plant of the Ohio Steel Company. —The steel 
output of the country will be largely augmented as soon as the 
plant of the Ohio Steel Company, at Youngstown, O., is put 
into operation, which will probably be during the present sea- 
son, The plant, which has been designed throughout by Mr. 
Julian Kennedy, M.E., of Pittsburgh, Pa., is a notable one in 
many respects. The buildings have been designed especially for 
the purpose, and are in every way well arranged for the manu- 
facture of steel. There are some 15 or 20 separate buildings, of 
which the Youngstown Bridge Company, of Youngstown, O., 
built the larger number, including the cranes and other riveted 
work about the works. The building which we illustrate is 
the pit furnace building, which is 54 ft. x 175 ft. and 44 ft. 
high to the square. The crane girders are supported by sepa- 
rate columns along either side of the building, which will 
carry traveling cranes toserve theentire building. The struc- 
ture is covered with corrugated iron, No. 18 gauge on the roof 
and No. 22 on the sides. The building was just completed by 
the Youngstown Bridge Company, who are now erecting the 
mill building, 420 ft. long. 


The Westinghouse Machine Company’s New Shop.— 
Contracts have been let and ground broken for the Westing- 
house Machine Company’s new shops at East Pittsburgh. A 
few years ago the Westinghouse Air Brake pimer erected 
large shops at a point on the main line of the Pennsylvania 
Railroad, about 12 miles from Union Station, Pittsburgh, 
where the town of Wilmerding was laid out and built. The 
location at East Pittsburgh of the Westinghouse Electric & 
Manufacturing Company's immense plant, and the Fuel Gas & 
Manufacturing Company’s factory, to be followed now by the 
removal of the Westinghouse Machine Company to the same 
place, will form, with the Union Switch & Signal Company’s 
works at Swissvale, a concentration of Westinghouse interests, 
practically at one point, within a half hour’s ride of the city. 
The main building of the Westinghouse Machine Company’s 
new shops will be 602 ft. x 280 ft. The construction 
throughout will be as nearly fireproof as modern building 
methods can devise. To meet this proposition, the specifica- 
tions call for a steel structure with brick walls, slate roofs, 
wire-glass skylights, etc. A building of similar construction, 
200 ft. x 60 ft., will contain the hammer shop and power 
plant. Within the main building, through which switches are 
run direct from the main line of the Pennsylvania Railroad, 





will be the machine shop, erecting shop, foundry, pattern 
shop, warehouse, offices, etc. Two crane runways, each 60 
ft. span, on which electric cranes of the latest improved design 
will be used, extend the length of the building. The remain- 
ing space is taken up with galleries provided with lighter 
crane service. The present equipment of machine tools will 
be increased by the addition of whatever is best to facilitate 
the manufacture and handling of the company’s enormous 
product, The hammer shop will have every convenience that 
the best — practice can suggest for doing work thoroughly 
and expeditiously. It will .be equipped with one 8-ton, one 
8-ton, one 2-ton, and several smaller hammers, besides the usual 
cranes, etc. Itis estimated that the cost of the buildings alone 
will reach $400,000. The contracts call for completion on 
November 1, 1895. 


The Almy Water-tube Boiler Company, of Providence, 
R. I., are now building the following marine boilers : For the 
Bath Iron Works, of Bath, Me., two, with a combined capacit 
of 1,000 H.P., for the steam yacht now building for R. H. 
White, of Boston, and two, with a combined capacity of 600 
H.P., for the passenger boat running between Port and and 
Booth Bay. Two for the Crescent Ship Yard, of Elizabeth- 
port, N. J., 700 H.P., for the first steam yacht built at these 
yards since Mr. Louis Nixon leasedthem. One for steam yacht 
Adelita, of Boston, 350 H.P., N. C. Nash owner. One for 
the George Lawley & Sons’ Corporation, South Boston, of 450 
H.P., for the yacht now building for George Drexel, of Phila- 
delphia. One for L. H. Tillinghast’s steam yacht Aida, of this 
city, 200 H.P.- One for C. A. Henry, of the Canadian Pacific 
Railroad, for his steam yacht on the St. Lawrence River, 80 
H.P. One now ready for delivery for George Vanderbilt’s 
steam yacht Lucille, 140 H.P., which is now in winter quarters 
at Bowdoinham, Me. This yacht is used by Mr. Vanderbilt 
principally at Bar Harbor. Also one for the Crane Manufac- 
turing Company, of Lakeport, N. H., for their steam launch 
for use upon Lake Winnipesaukee. They also delivered in 
March, boilers for three small passenger steamers now building 
for the Pennsylvania Railroad, and one for a steam yacht now 
ee at the Atlantic Works, East Boston, for Henry E, 

onverse. 


» 
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MAP OF THE UNITED STATES. 





A LARGE, handsome map of the United States, mounted and 
suitable for office or home use, is issued by the Burlington 
Route. Copies will be mailed to any address on receipt of 
15 cents in postage by P. 8. Eustis, General Passenger Agent, 
Chicago, Burlington & Quincy Railroad, Chicago, Ill. 


» 
> 





THE PENNSYLVANIA RAILROAD 


is favored with the patronage of the best class of travelers. 

Why ? 

le SG with complete protection by the block-signal, 
automatic and interlocking switches, and an unsurpassetl road- 
bed, it is the safest. 

Because, with a superb service of perfectly appointed 
trains, it is the most comfortable. 

Because, with wise management and unlimited facilities, it 
is the promptest. 

These reasons are heavy, and they tip the balance on the 
side of the ‘‘ standard railway of America.”’ 





“BODY RESTED, MIND AT EASE.’” 


That is what it is when travelling on the fast trains of the 
Chicago, Milwaukee & St. Paul Railway ; besides there is no 
chance to ‘‘ kick,’’ for the accommodations are up to date, the 
trains keep moving right along and get there on time. These 
lines thoroughly cover the territory between Chicago, La Crosse, 
St. Paul, Minneapolis, Aberdeen, Mitchell, Sioux Falls, Sioux 
City, Yankton, Council Bluffs, Omaha and Northern Michigan. 
All the principal cities and towns in that territory are reached 
by the ‘‘St. Paul’’ lines, connecting at St. Paul, Council Bluffs 
and Omaha with all lines for points in the far west. Write to 
Geo. H. Heafford, General Passenger and Ticket Agent, Chi- 
cago, Ill., for one of their new map time tables and a brochure 
giving a description of the Compartment Sleeping Cars, Tick- 
ets furnished by any coupon ticket.agent in the United States 
and Canada. The finest dining cars in the world are run on 
the solid vestibuled, electric-lighted ‘and steam-heated trains 
of the Chicago, Milwaukee & St. Paul Railway. 
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Lidgerwood Manufacturing Co., 
~-mwaconen@ 96 LIBERTY STREET, NEW YORK CITY, N. Y. 
Double Cylinder, Improved Patent Friction Drum, Portable 


HOISTING ENGINE,—-= 


with Boilers and Fixtures complete on bed plate. 








EN «== SPECIALLY RAILROAD CONTRACTORS, 
Ree ay, Sal Ps el ADAPTED for 9 DOCKS and QUARRIES. 


ALSO MANUFACTURERS OF * THE RAPID UNLOADER,” A NEw DEvicE FoR 
UNLOADING FLAT CARS (PATENTED SEPT. 20, 1892). WRITE FOR PARTICULARS. 


HE BROWN HOISTING & CONVEYING [IACHINE CO., 


New York Office, HAvemMEveR BuiLp1nc. CLEVELAND, OHIO, U.S. A. Pittsburgh Office, 1112 CARNEGIE Bui1LDING. 


Complete Systems for Handling of Materials. 
THE BROWN PATENT 


Bridge Tramway, Warehouse Tramway, 
Cable Tramway, Sewer Machine Tramway, 
Shed Tramway, Automatic Furnace Hoist 
The most perfect machinery for handling ORE, COAL, etc., from vessels, docks 
and cars. 








SOLE MAKERS OF 
The Brown Patent Cantilever Cranes, in Use on the Chicago 
Main Drainage Canal. 


Working Capacity of “CANTILEVER” 550 to 7oo yards “solid rock in place”’ 
per day of rovhours. 


The best machinery for handling material in Ship Building Yards such as 
MARINE PLATES, ARMOR PLATES, STRUCTURAL WORK, Etc. 


Designers and Builders of Traveling, Locomotive, Jib, Pillar, 
iOther Cranes, Friction Clutch Hoisting Engines, Boilers, Skip Cars, Self-Dumping Buckets, Friction Clutches; etc. 
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E TOWER COUPLER 


Any competent mechanical engineer who examines with care the construction of this coupler, finds that all the requirements of service 
been met in most ingenious but simple ways. It compares with other automatic couplers, as a high-grade Columbia or Victor bicycle 
8S with a child’s velocipede. 


4 eles bs smoothly and surely when the cars are brought together. Under no circumstances are repeated attempts to couple 
* delays to trains and shocks to passengers and freight from this cause are entirely avoided. 


_STRENGTH—E 

—Equalling in tests the highest records of ‘‘ all-steel’’ Couplers, and surpassing them in jerk and pull- 
s. oP Wor ding} AS S-foot blows ; ttos 10-foot blows; six 15-foot blows of 1,640 pounds weight. GUARD RRM 
icy 174 no - mae atoms and four 5-foot. JERK-TEST—Three 5-foot, three i0-foot and three 15-foot blows. PULLING 
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dey is of malleable iron of uniform best quality, and so placed as to give the greatest possible strength, Knuckle, lock and pin 


A uncoupling, the lock itself throws the knuckle open, no separate piece of any kind being 
required. The action of the lock, both in coupling and uncoupling, is 
quick, positive and sure, under all conditions. 
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AIR BRAKES. 
Westinghouse Air Brake Co. , Pittsburg, Pa. 
American Brake Co. , Pittsburg, Pa. 

AIR COMPRESSORS. 


Clayton Air Compressor Works, 26 Cort- 
andt St., New York. 
Norwalk Iron Works Co., So. Norwalk, 


Conn. 

ARMOR PLATE AND GUNS. 

Bethlehem Iron Co., So. Bethichem, Pa. 
ASPHALT PAINT. 
Warren Chemical and Mfg. Co., 81 Fulton 

St., New York. 

AUTOMATIC BOILER FEEDS. 
D'Este & Seeley Co., 29 Haverhill St., 
Boston, Mass. 
AXLE-BOX LUBRICATOR. 
J. T. Connelly, Milton, Pa. 
BELTING. 
Boston Belting Co., 256 Devonshire St., 
Boston, Mass. 
BICYCLES. 
Central Cycle Mfg. Co., 30 Garden St., 

Indianapolis, Ind. 

BOILER & PIPE COVERING. 
Am. Heat Insulating Co., Pittsburg, Pa. 
H, F,. Watson Co., Erie, Pa. 

Manville Covering Co., Milwaukee, Wis. 
BOILERS AND ENGINES. 
Abendroth & Root Mfg. Co., 28 Cliff St., 

New York 
Adams Water Tube Boiler Co.,Cleveland,O. 
Almy Water-tube Boiler Co., Providence, 


R. I, 
Finlayson Water-Tube Boiler Co., P. O. 
Box 128, Detroit, Mich. 
Mosher, C. D., 1 Broadway, New York. 
Moyes, 8 M., 411 Walnut St., Phila., Pa. 
Robert Poole & Son Co., Baltimore, Md. 
Tippett & Wood, Phillipsburg, N. J. 


BOILER FRONTS AND FIT- 
TINGS 


Vulcan Iron Works,Toledo, O. 
BOILER GASKETS. 
H. J. Delany & Co., Third and Fowler Sts., 
ilwaukee, Wis. 

BOLT CUTTERS & HEADERS. 
Acme Machinery Co., Cleveland, O. 
Howard Iron Works, Buffalo, N. Y. 

BOOKS. 
Forney, M. N., 47 Cedar St., New York. 
D. Van Mesteand Co.,23 Murray St., N. Y. 
Richards, John. 

BRAKES. 
Beamless Brake Co., Bloomsburg, Pa. 
BRAKE SHOES. 
— Wheel & Foundry Co., Ramapo, 
% & 


BRIDGES. 
Gagnier-Griffin Suspended Railway Bridge 
., 1026 Masonic Temple, Chicago, Ill. 
Youngstown Bridge Co., Youngstown, O. 





BRONZE AND BRASS. 
Brady Metal Co., 115 Broadway, N. Y. 
Crown Smelting €o., Chester, Pa. 
Damascus Bronze Co.; Pittsburgh, Pa. 
CABLE RAILROAD PLANT. - 


New York. 
Robert Poole & Son Co., Baltimore, Md. 
CARS. 


Allison Mfg. Co., Philadelphia, Pa. 
Bloomsburg Car Co., Bloomsburg, Pa. 
Carlisle Mfg. Co., Carlisle, Pa. 
— & 


a. 
St. Charles Car Co., St. Charles, Mo. 
Wason Mfg. Co., Brightwood, Mass. 
Youngstown Car Mfg. Co., Youngstown, O. 
CAR AXLES. 


INDEX TO ADVERTISEMENTS. 


Bros. Co., 143 Liberty St., 


ollingsworth Co., Wilmington, 


Cambria Iron Co., 218 So. 4th St., Phil- 


adelphia, Pa 
Gould Coupler Co.,66 Broadway, New York. 
CAR COLORS & VARNISHES. 
Felton, Rau & Sibley, Philadelphia, Pa. 


Warren Chemical and Mfg. Co., 81 Fulton 


St., New York. 
Valentine & Co., 57 Broadway New York. 
John Lucas & Co., Philadelphia, Pa. 


F. W. Devoe & Co., Cor. Fulton and Wil- 


liam Sts., New York. 
Parrot Varnish Co., Bridgeport, Conn. 
CAR AXLE, BOX LIDS AND 
GUARDS. 
Buffalo Oiler & Packer Co., 9 Niagara St., 
Buffalo, N. Y. 
CAR COUPLERS. 
Gibbons, Charles D., 202 Society of Savings, 
Cleveland, O. 
Gould Coupler Co., 66 Broadway, N. Y. 
Johnston Coupler 
Philadelphia, Pa. 
McConway & Torley Co., 48th St. & A. V. 
R'y, Pittsburg, Pa. 
National Malleable Castings Co., rs25 Old 
Colony Building, Chicago, Ill. 
SmilleCoupler Co. ,91 Clay St., Newark,N. J. 
Standard ier Set Cortlandt St.,N.Y. 
CAR HEATING. 


W. C. Baker, 143 Liberty St., New York. 

Crane Co., Chicago, IIl. 

Consolidated Car Heating Co., 413 No. 
Pearl St., Albany, N. Y. 

Morton Safety Heating Co., 45 Broadway, 
New York. 

Safety Car Heating & Light Co., 160 Broad- 
way, New York. 

CAR LIGHTING. 
Consolidated Car Heating Co. Pope 
Light, 413 No. Pearl St., Albany, N. Y. 
Safety Car fleating & Light Co., 160 Broad- 

way, New York. 
CAR LUBRICANTS. 
Dreher Mfg. Co., 249 Front St., New York. 
Signal Oil Works, Franklin, Pa. 


Co., 204 Walnut Place, 


CAR LUBRICATORS. 
Buffalo Oiler & Packer Co., 9 Niagara St., 
Buffalo, N. Y. 
CAR PLUSHES. 
L.C. seated Broadway New York. 
CAR SEATS. 
Forney Car Seats, St. Louis, Mo. 
Scarritt Furniture Co., St. Louis, Mo. 
CAR WHEELS. 
Allen Paper Car Wheel Co., Chicago, III. 
Chester Steel Castings Co., Chester, Pa. 
Krupp, Thos. Prosser & Son, 15 Gold St., 
New York. 
Mowry Car Wheel Works, Cincinnati, O. 
Ramapo Wheel&FoundryCo.,Ramapo,N.Y. 
Wason Mfg. Co., Brightwood, Mass. 
A. Whitney & Sons, Bhiladelph ia, Pa. 
CATTLE GUARDS. 

Bush Cattle Guard Co. 

CHAIN PULLEY BLOCKS. 
Moore Mfg. & Foundry Co., Milwaukee, 


Wis. 
CLUTCHES. 

Robt. Poole & Son Co., Baltimore, Md. 
CONTRACTORS’ SUPPLIES. 
Contractors’ Plant Mfg. Co., 129 Erie St,, 

Buffalo, N. Y. 
Vulcan Iron Works, Toledo, O. 
CONVEYORS. 
Brown Hoisting & Conveying Machine Co., 
Cleveland, O, 
Hunt, C. W. Co., 45 Broadway, N. Y. 
CORRUGATED FURNACES. 
Continental Iron Works, West & Calyer 
Sts., Brooklyn, N.Y. 
CRANES. 
Whiting Foundry Equipment Co., 225 Dear- 
born St., Chicago, Ill. ¢ 
Wm. Sellers & Co., a mr Pa. 
CROSSING GATES. 
Craig-Reynolds Co., Dayton, O. 
CYLINDER OIL CUPS. 
—- Manufacturing Co., 92 Liberty St., 


CYLINDER PACKING. 
U.S. Metallic Packing Co., 435 North 
Broad St., Philadelphia, Pa. 
DAMPER REGULATORS. 
D’Este & Seeley Co., 29 Haverhill St., 
Boston, Mass. 
DRAWING INSTRUMENTS. 
E. L. Dean, Holyoke, Mass. 
Keuffel & Esser Co., 127 Fulton St., N. Y. 
Theo, Alteneder & Sons., Philadelphia, Pa. 
Queen & Co., Philadelphia, Pa. 
Weber & Co., F., 1125 Chestnut St.. Phila- 
delphia, Pa. 
DREDGING AND DITCHING 
MACHINERY. 
Rob’t Poole & Son Co., Baltimore, Md. 
Vulcan Iron Works, Toledo, 
DUMP CARS. 
Allison Mfg. Co., Philadelphia, Pa. 





DUST GUARDs, 

Buffalo Oiler & Packer Co., , Niagara 

Buffalo, N. Y. } 
ELECTRIC HEA "ING, 

Set Car Heat.ng Co.,, Alt 
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L. Breckenridge Cabell, 17 Broadway, N, 
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Soeysmith & Co., 15 Broad 8t., N. Y, 
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ENGINES AND MACHINERY, 
Bell Steam Engine Co., Buffalo, N. Y, 
Carlisle Mfg. Co., Carlisle, Pa. 
Edward P. Allis & Co., Milwaukee, Wis, 
Harrisburg Foundry & Machine Work 

a Pa. 7 
Lane & Bodley Co., Cincinnati, 0, 
Robert Poole & Son Co., Baltimore, Md, 
Frick Company, Waynesboro, Pa. 

H. J. McKeown, 196 E. Front St., Cinci 

nati, O. 
> Mundy, 56 Prospect St., Newark, N, 

estinghouse Machine Co., Pittsburg, P 

Sea Works, Toledo, O. 
ENGRAVERS. 
Jas. S. Conant & Co., 3 Franklin 

Boston, Mass. 

Stevens & Morris, 20 College Place, N, Y, 

EXCAVATORS. 

Vulcan Iron Works, Toledo, O. 8 

EYE-TESTING APPARATUS, 
Queen & Co., ee. Pa. 


NCES. 
De Kalb Fence Co., 1 High St., De Kalb,! 
aA ty ze L. Manu acturing Co., D 
alb, Ill. 
Page Woven Wire Fence Co., Adrian, Mich 
FIRE EXTINGUISHERS. 
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FIRE KINDLERS. 
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NATURAL ASPHALT 


Roofing and Paving Materials 


AND 


INSULATING BITUMEN. 


MANUFACTURED ONLY BY 


WARREN CHEMICAL & MFG CO., 


81 and 83 Fulton Street, 


New York, U. S. A. 





EUREKA NUT LOGK. 


STRONGEST SPRING 
WASHER MADE. 


ABSOLUTELY HOLDS NUT 
AND BOLT SECURE. 


Never known to fail in use on Track- 
— Bridges, Engines, Cars, Vehicles, 
ete. . 

All sizes made, both for iron and 
wood work. More reliable than double 
nuts or cotter pins. 


— ALSO — 


Full Line Standard Track Tools. 





EUREKA NUT LOCK CO., 
Pittsburgh, Pa. 
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The Thurman Fuel Oil Burner Go., 


DESIGNERS, CONTRACTORS, AND ENGINEERS FOR COMPLETE FUEL OIL EQUIPMENTS. 


SR da & 32 Cordova Building, 
INDIANAPOLIS, IND. 


Furnaces, Ovens aa 


Etc. 


Absolutely Smokeless 


OFFICES: 


For Boilers, 


Forges, Dryers, 
Acknowledged the best. 





Hot Air from Furnace, 
BURNER NO 6. 


gost results, we w 





Hot Air from Furnace. 
BURNER NO. 


BRANCHES—1401 Monadnock Block, Chicago, Ills. 
21 & 23 Fremont St., San F rancisco, Cal. 


Nore.—If you are _s oil as fuel and are not getting 
’ id be pleased to send you our 
urners on trial, The oil in our burners can be 


atomized by either steam or air. 


Write for Catalogue. 
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PUBLISHERS, 
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JOURNAL BEARINGS. 
Brady Metal Co., 115 Broadway, N. Y. 
Chester Steel Castings Co., Chester, Pa. 
Crown Smelting Co., Chester, Pa. 
Damascus Bronze Co., Pittsburg, Pa. 


OURNAL LUBRICATORS. 
Buffalo Oiler and Packing Co., 9 Niagara 
St., Buffalo, N. Y. 
it “Connelly, Milton, Pa. 
LOCOMOTIVES 
— Locomotive Works, Philadelphia, 


a. 
Brooks Locomotive Works, Dunkirk, N.Y. 
— Locomotive Works, Pittsburgh, 
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——s Loc. & Mach. Works, Rich- 
mond, V: 

Rogers po Co., Paterson, N. J. 
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LOCOMOTIVE FORGINGS. 
Gould Coupler Co., 66 Broadway, N. Y. 
LUBRICANTS, 
Dreher Mfg. Co., 249 Front St., N. Y. 
Signal Oil Works, Franklin, Pa. 
MACHINE SCREWS. 
Cincinnati Screw & Tap Co., Cincinnati, O. 
Hubbell, Harvey, Bridgeport, Conn. 
Worcester Machine Screw Co., Worcester, 
ass. 
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MINING ENGINEERS. 
A. Leofred. Quebec, Canada, 
NUT LOCKS. 
Eureka Nut Lock Co., Pittsburg, Pa. 
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PERFORATED METAL. 
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F. WEBER & CO., 
Engineers’ and Draughtsmen’s Supplies 


Sole Agents for Riefler’s Celebrated Round System Orpen instruments, 
and Ott's Pantographs and Planimeters. 


Drawing and Tracing Papers, Blue Print Papers and Linen, Ete. 


1125 CHESTNUT ST., PHILADELPHIA. 
Branch Houses: St. Louis, Mo.; Baltimore, 


Se JACK Dogtra AND VISE 


For Roofs of Railroad Stations. 


Folsom Snow Guard Co., 
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Awarded Medal and Diploma at 
World’s Fair, Chicago. 


They have 
Qualities 
that are 

Undisputed. 
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‘DER BY} 
FIG. 1.—MAOHINIST, Fig. 2.—OOACHMAKER’S. 


(Patented December 27, 1892.) 
One movement in and out, one turn of the hand, and the work is secured, 


THE CAPITAL MACHINE TOOL CO., Auburn, N. Y. 


Radius Link Planer Attachment 


This attachment is used in planing curves of any radius, and perfectly parallel 


* as applied to the ordinary planing machine. Quickly attached; easily AY. 
; does accurate work. . 


For Circulars and Prices, address HENRY C. AYER 
TRENTON AVENUE [MACHINE WORKS, 
Philadelphia, Pa, 





OFFICE & WORKS: 
“it. Trenton Ave. & Adams St. 
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RAILROAD CASTINGS. SNOW GUARDS. STEEL RAILS. TURBINES AND py 
Dutcher Co.,J.N.& E. E., Milwaukee,Wis. | Folsom Snow Guard Co., 33 Lincoln St., | Bethlehem Iron Co., So. Bethlehem, Pa. Robert Poole & Son Co., Balinese 
Vulcan Iron Works, ‘Toledo, O. Boston, Mass. Cambria Iron Co., 218 So. Fourth St., TURNBUCKLEsS, 

RAILROAD SUPPLIES. SNOW PLOWS. Philadelphia, Pa. Cleveland City Forge & Iron Co, 
Chester Steel Castings Co., Chester, Pa. Leslie Brothers Mfg. Co., Paterson, N. J. Dudley, P. H., 80 Pine St., New York. land, O. 

Crane Co., Chicago, Ill. STAND PIPES FOR WATER Pennsylvania Steel Co., 208 So. Fourth St., TURNTABLES, 
Q. & C. Co. WORKS. Philadelphia, Pa. Wm. Sellers & Co. Philadelphia, Pa, 
R. R. AND SPECIAL TRUCKS. Tippett & Wood, Phillippsburg. N. J. STEEL TIES. Tippett & Wood, Phillippsbu Ni 
Whiting Foundry & Equipment Co., 235 | STAY-BOLT IRON. Chester Steel Castings Co., Chester, Pa, TWIST D LL. 
Dearborn St., Chicago, Ill. B.M. Jones &Co.,13 Oliver St., Boston, Mass. STEEL TIRES Cleveland Twist Drill Co., Cleveland, ( 
Riehle Bros.’ Testing Mach, Co., gth St., STAY-BOLT TAPS Krup Aang! sere pone a ee »N.Y. VALVES. 
above Master, Philadelphia, Pa. Cleveland Twist Drill Co., Cor. Lake and | Latrobe Steel Works, Latrobe, Pa. Ross Valve Co., Troy, N. Y. 
RECORD BOOKS. Kirkland Sts., Cleveland, O. STEEL-TIRED WHEELS. D’Este & Seeley Co., 29 Haverhill 
Challen, Howard, 165 Broadway, New York. | d: T. Connelly, Milton, Pa. Allen Paper Car Wheel Co., Chicago, III. Boston, Mass. 
REFRIGERATING MA- tow Flexible Shaft Co., Binghamton, N.Y. | Ramapo eel & F’y Co., Ramapo, N. Y. VARNISH. 
CHINERY. STEAM ENGINES & BOILERS. A. Whitney & Sons Mr ge Pa. Pratt & Lambert, 4 Py St., NewYos 
ve Frick Company, Waynesboro, Pa. C, P. Allis & Co., Milwaukee, Wis. STEEL WHEE s. : ES. 
OVATORS (PLUSH.) Frick Co., Waynesboro, Pa. : Chester Steel Castings Co., Chester, Pa. Merrill Brothers, Broeklyn, N. Y, 

Restauro Manufacturing Co.. 39 Cortlandt | H. J. McKeown, 196 E. Front St., Cincin- STREET RAILS. ; WASHERS. 

t. * nati, O, Cambria Iron Co., 218 So, Fourth St., | Milton Mfg. Co., Milton, Pa. ; 
ROD PACKING. Rober Poole & Son Co., Baltimore, Md. Philadelphia, Pa. WATER PRESSURE REG 

H. d- Delaney & Co., Milwaukee, Wis. STEAM HAMMERS. 5 SWITCHES. LATORS. 

U. 5S. Metallic Packing Co., 435 No. Broad | Bell Steam*Engine Co., Buffalo, N. Y. Carlisle Mfg. Co., Carlisle, Pa. : D'Este & Seeley Co., 29 Haverhill 
St., Philadelphia, Pa. Cleveland Ship Building Co., Cleveland, O. | New York Frog & Switch Co., Madison and Boston, Mass. 

ROLLING-MILL MACHINERY. Bement, Miles & Co., Philadelphia, Pa. isth Sts., Hoboken, N. J. _ WATER TANKS, 

Rob’t Poole & Son Co., Baltimore, Md. Wm. Sellers & Co., Philadelphia, Pa. Ramapo Iron Works, Hillburn, N. Y. Automatic Water Tank Co. 14 Lily 

ROOFING. STEAM PUMPS. Pennsylvania Steel €o., 208 So.-Fourth St., St., New York. 

Warren Chemical & Mfg. Co., 81 Fulton | Blake,Geo.F. Mfg. Co.,95LibertySt.,N.Y. Philadelphia, Pa. ee : : WATER WHEELS, 

St., New York. Davidson,M.T.,43 KeapSt.,.Brooklyn,N.Y. | Weir Frog & Switch Co., Cincinnati, 0. Rob’t Poole & Son Co., Baltimore, Md, iB 
RUBBER GOODS, | Dean Bros. Steam Pump Works, Indian- TAPS AND DIES. WATER-TUBE BOILERS, a's § 

Boston Belting Co., 256 Devonshire St., | apolis, Ind. Armstrong Mfg. Co., Bridgeport, Conn. Abendroth & Root Mfg. Co., 28 Clif M 
Boston, Mass. STEAM SHOVELS. Jarecki Mfg. Co. Erie, Pa, New York. ie 

Peerless Rubber Co , 16 Warren St., N. Y. | Vulcan Iron Works, Toledo, O. TECHNICAL SCHOOLS, Adams Water-Tube Boiler Co. Cheam l 

RUST-PROOF IRON. | STEAM SPECIALTIES. Rensselaer Polytechnic Inst., Troy, N. Y. land, O. : H 

G. W. Gesner, 15 State St., New York. | Crosby Steam Gage & Valve Co., Boston, | Colliery Engineer, Scranton, Pa. Almy Water-tubeBoilerCo. Providence} ( 

SAFETY VALVES. | Mass. TESTING AND INSPECTION. Boyer’s Sons, L., £ Wall St., New ¥, ¢ 

Ashton Valve Co., Boston, Mass. D’Este & Seeley Co., 29 Haverhill St., | Hunt he 116 Water St., Pittsburg, Pa. Finlayson Water-Tube Boiler Co, P.Miiiued | 

Crosby Steam Gage & Valve Co., Boston Boston, Mass. Robert W. Hunt & Co., Rookery B’ld’g, Box 128 Detroit, Mich. Ca 
Mass. STEAM TRAPS. Chicago, Ill. Mosher, C. D., 1 Broadway, New Yorkie. M 

SANDING APPARATUS. D'Este & Sesley Co., 29 Haverhill St., TESTING MACHINES. Moyes, L. M., 411 Walnut St,, Ph I 

Henry L. Leach, 70 Kilby St., Boston, Mass. Boston, Mass. Tinius, Olsen & Co. 500 N. tath St., delphia, Pa. M 

SCHOOL FOR MECHANICS. EL. Philadelphia, Pa. Robert Poole & Son Co., Baltimore, an 
Correspondence School of Industrial Sci- | B. M. Jones & Co., 13 Oliver St., Boston, | Riehlé Bros,’ Testing Mach. Co., oth St., WIRE AND WIRE ROPE, Bi. | 
ence, Scranton, Pa. Mass. above Master, Philadelphia, Pa. Trenton Iron Co., Trenton, N. J. Bisle 
CREW MACHINERY. Chester Steel Castings Co., Chester, Pa. Wm, Sellers & Co., Phila ~ gm Pa. _ . WOOD PRESERVING, 
Hubbell, Harvey, Bridgeport, Conn. } STEEL CASTINGS. TIE PLATES. Lehigh rere gg Works, 1 Bre 
SEPARA ORS. i Chester Steel Castings Co., Chester, Pa. Q. & C. Co. 2, eee ork. 

D'Este & Seeley Co., 29 Haverhill St Dutcher Co, J.A.&E.E., Milwaukee, Wis. TOOLS. OOD-WORKING TOOLS, 
Boston, Mass. STEEL EMERY. Armstrong Bros. Tool Co., 76 Edgwood | J. A. Fay & Co., Cincinnati, Ohio, 
SHAFTING, PULLEYS, ETC. PittsburghCrushedSterlCo., Pittsburgh, Pa. Ave., Chicago, IIl. WRENCHES 

Robert Poole & Son Co., Baltimore, Md. STEEL FORGINGS. Barnes Co., W. T. & John, 239 Ruby St., | Chester Steel Castings Co., Chester, Pa: 

Wm. Sellers & Co., Philadelphia, Pa. Bethlehem Iron Co , So. Bethlehem, Pa. Rockford, Ill. Coes Wrench Co., Worcester, Mass, 

SIGNALS. Cambria Iron Co., 218 So. Fourth St., Phila- | Standard Tool Co., Athol, Mass. Armstrong —— Co., Bridgeport, Conn. 

Penn. Steel Co., 208 So. 4th St. Phila., Pa. delphia, Pa. Smith, E. G., Columbia, Pa. Jarecki Mfg. Co., Erie, Pa 

SLACK ADJUSTERS. Pennsylvania Steel Co., 208 So. Fourth St., TRACK TOOLS. WROUGHT IRON CASTINGS 
: Hinckley Brake Co., Trenton, N. J. Philadelphia, Pa. Eureka Nut Lock Co., Pittsburg, Pa. DutcherCo., J. A. & P.E., Milwaukee, 
















STEVEDORE ROPE is made for both Hoisting and Transmission Purposes from the best selected 
manila, laid up with plumbago. We guarantee that MORE WORK can be done with it, in propor- p 
tion to its cost, than with any other rope in the market, without any exception whatever, and will 
gladly refund the difference in price if it is not all we claim. 

You CANNOT LOSE ONE CENT 
by making a trial of this rope, and are sure to reduce your expense account. All ordinary sizes are 
kept in stock and cut to any length desired. BEFORE YOU FORCET IT, purchase a length of this 
rope to compare with that you are now using. ° 


C. W. HUNT COMPANY, 45 Broadway, N. Y. Established 1872. 
. - This book is intended for a large class of readers, among whom are all kinds of railroad officers 
Catechism of the Locomotive employees, consisting of locomotive engineers, firemen, and the many different kinds of mechanics 
8 ployed in: railroad shops and in the construction of locomotives and other railroad machinery 











; 4 , material. It has therefore been written in as simple and plain language as the writer could command, 
(REVISED: EDITION.) the subjects presented are explained with the least possible employment of either scientific or pra‘! 
Mm. N. FORNEY, 47 Cedar St., N. Y. technicalities. -PRICE, $3.50. 











We have the following A1 Second-Hand Machinery in stock: 


27 in.x16 ft. Oti. Engine Lathe, C, Rest, P. C. Feed, extra heavy tool, complete. 
3t in.x8 ft. Pratt & Whitney Engine Lathe, C. Rest, P. C. Feed and Taper attachments ; has 12 and 18 in. 


RossValve Ct, 


_ chucks fitted ; in fine order. eer rces 

26 in.xro ft. D. W. Pond Engine Lathe, C. Rest and P. C, Feed; has 18 in. 4-jaw Universal Horton’ Chick OAKWOOD AVE., 
_ fitted ; good as new. 

20 in.x7 ft. 6 in, Ames’ heavy pattern Engine Lathe, Plain Gib Rest and Grinaing attachment, 12 in. and 6 TROY, N.Y. 









_ in. chucks fitted ; in fine order. 

26 in.x12 ft. Grant & Bogert Engine Lathe, C. Rest, P. C. Feed, with 15 in. 4-jaw combination Westcott 
_ Chuck fitted. This lathe is good as new and a bargain. 

tr in, Graves’ Crank Shaper, with vise and all attachments; good order. 

18 in.x8 ft. Michel Plain Turning Lathe, R. & F. Rest, in good order. 


Send for complete lists of New and Second-Hand Machinery. 


MOBILE WEDGE 
GATE YALE 


(Patented Dec. 9, 1890.) 


‘Go. Ross, Preside 

Sous Boweny, Vice rest 

Wa. Secretary. 
slag y McLzop, Treas: 






PRENTISS TOOL & SUPPLY CO., 


Chicago: 59 Sonth Canal Street. 115 LIBERTY ST., NEW YORK. 
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Automatic Water Tanks 


SAVE ALL PUMPING-EXPENSE 


at KR. R. Water Stations. 


The Automatic Water Tank Co., 
143 Liberty Street, New York. 


y 


1000 Callons. 
per Minute 


i? OD OO O60 OO OO GO GO OO GO OO 60 OO 
* * * * ? * * * * 





JAMES BENNETT Forsytn, Manufacturing Agent and General Manager. 
THE OLDEST AND LARGEST MANUFACTURERS IN THE WORLD, OF 


MECHANICAL RUBBER COODS, 


AIR-BRAKE AND CAR-HEATING HOSE, 
——————- WATER, STEAM, TANK AND TENDER HOSE.—————— 
PISTON PACKING, GASKETS AND RINGS, RUBBER, COTTON AND LINEN FIRE 


SALESROOMS : 
256-258-260 Devonshire St., BOSTON, 


100 Chambers St.. NEW YORK. 


HOSE. 


14N, t., Philadelphia, Pa. 
eligi ht ge, Baltimore, Md. 
- 150 Water St., Cleveland, O, 
161-165 W: Pearl St., Cincinnati, oO. 
109 Madison St., Chi 0, Ill. 
380 E. Water St., Milwaukee, Wis. 
248-252 E. 4th St., St. Paul, Minn. 
* 410-412 W. Fifth St., Kansas City, Mo. 
24 Fremont St., San Francisco, Cal, 
Ninth St. and Washington Ave., St. Louis,Mo. 
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THE LESLIE KINDLER§ 


A SWEEPING RECORD. 


oer ney rriseten 2 CENTS PER TIRE, 


Records from six railroads during the past twelve months show that through the use of the LESLIE AUTOMATIC FIRE KINDLER 
cost of kindling their fires has not varied more than the smallest fraction of a cent per fire, month after month, and that 


One Car Tank of 6,000 Gallons of Crude Oil 


WILL KINDLE MORE FIRES THAN 


107 Car Loads or 750 Cords of Wood. 










































For full particulars, address ay S. LESLIE, Paterson, N. Se 


DAMASCUS BRONZE For Locomotive and Car Bearing 


for wearing and non-heating qual 
ties has no Equal. Record, 300,000 miles of service. 4 
BABBITT METALS in four grades for use on Locomotive 
Stationary, Marine and Electrical E 
gines. Guaranteed for high speed and Heavy Pressure. : 
Bearing metal equal to any man 
PHOSPHOR BRONZE factured in the world. Guaranteed t 
conform to analyses. 








































DAMASGUS BRONZE GO., Pittsburgh, Penna. rt 
3 sag: grote BOUND VOLUMES] 
. =) “Nathan” and Monitor Injectors | j.6r, = 
Py f { ‘ — LOCOMOTIVES. 3 1888, J 
. “Nathan” Sight-Feed Lubricators 1500, 


1892 


STEAM FIRE EXTINGUISHERS a 


For SWITCHING and YARD ENGINES. ae 189 
Boiler Washers, Rod and Guide Oil Cubs, Etc., Price, $4.50 each. 



















Subscribers can have their files bound for $15 


NATHAN MANUFACTURING (0, 0 fm 


Address 


92 & 94 Liberty Street, New York. M. N. FORNEY, 


SEND FOR 
LLUSTR ATED CATALOGUE. 47 Cedar Street, New 


GO0ce ) STEEL TIRES — 


On Locomotive Driving - Wheels and on Steel-Tired Wheels give the B : 
Results for Every Variety of Service. 








| 





THOMAS PROSSER & SON, 
ts GOLD STREET, NEW YORK: 
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PMASCUS BRONZE, oF eres ae BEARINGS 


ALLAN — EQUAL "BABBITT METALS F¢ TRICAL,STATIONARY AND MARINE MACHINERY — J & HTAYLC R 
LD COLONY Bu Oricon ian - DAMASCUS BRONZE CO. | P resin i1,PA. FRANK SCOTT, TREAS.— MONTREAL, CAN 


BROOKS LOCOMOTIVE WORKS, 
DUNKIRK, N. Y. 
Builders of Locomotive Engines 


OF ANY REQUIRED SERVICE, 


une 

















From our own Designs or those of Purchasers, 


Perfect Interchangeability and all work fully guaranteed. 


COMPOUND 
LOCOMOTIVES 


For Passenger and Freight Service. 








M, L. HINMAN, Pres’t and Treas’r. 





RB, J. GROSS, Vice-Pres’t. F. H, STEVENS, Ass’t to Pres. DAVID RUSSELL, Superintendent. 
van T. M. HEQUEMBOURG, Seo’y. H. TANDY, Ass’t Sup’t. 
“| PITTSBURGH LOCOMOTIVE WORKS 
J 
2.0, ADDRESS, i i = WORKS, 430 BEAVER AVE. 
Salonen, Pa. Builders of First-Class aanEy, Boe 


"HEAVY AND LIGHT LOCOMOTIVES, 


Standard and Narrow Gauge for Passenger and Freight Service. 
LSON MILLER, President and Treasurer. PITTSBU RG H ‘ PA. D. A. WIGHTMAN, Superintendent. 


CORRESPONDENCE SOLICITED. 


‘eo tenner HN LOCOMOTIVE WORKS or "i000. 


ae games) Single Expansion & Compound einai 


— 













: + Broad and Narrow G uge Locomotives : : 
Mine and Furnace Locomotives Compressed Air Locomotives 


: + Steam Cars and Tramway Locomotives : : 


Plantation Locomotives Oil-Burning Locomotives 
Adapted to every variety of service, and built accurately to gauges and 
templates after standard designs or to railroad companies’ drawings. Like parts 
of different engines of same class perfectly interchangeable. 


Electric Locomotives and Electric Car Trucks with 
Approved Motors. 


SURNHAM, WILLIAMS & CO., Philadelphia, Pa., U. S. A. 


AGNUS BEARINGS are in service on nine of the fastest passenger trains run in America. Hot boxes are unknown : 
on engines or cars when MAGNUS is used. Send for quotations and make your own test. 4 


ETAL = me Brapdy METAL COMPANY, 115 Broadway, New York. 
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ROGERS LOCOMOTIVE COMPANY, 


PATERSON, N. 3. NEW YORK OFFICE, 44 il ksinns ts 


[June, 18 





























MANUFACTURERS OF ~ LOCOMOTIVE | "ENGINES AND TENDERS, RAILROAD PACHINERY 


R. 8S. HUGHES, President, G, 8. LONG BOTTOM, Sec’y. G, E. HANNAH, Treas, REUBEN WELLS, Supt, 








ESTABLISHED 1865. 





IMPROVED PNEUMATIC 


Aichmond Locomotive and Machine Works, | tpaey-sannw 


RICHMOND, VA. 
Apparatus for Locomotives. 


HENRY L. LEACH, 


— 70 Kilby St., Room 45, Boston, Me 





=a The Locomotive Enging 


= a ae lewres ee and its Development. 
NS ee 2 By CLEMENT E. STRETTON, ¢. 
Third edition ; price $1.00. 










Sent by mail postpaid. 


LOCOMOTIVES FOR FVERY SERVICE. M,N. FORNEY, 47 Cedar Street, \.! 


La Machine Locomotive. ®7 ®?°U48D SAuvace. CROSBY 
A description of the parts and functions of the Locomotive. Printed in French—Illustrated. Price, $1.25. 
Address [1. N. FORNEY, 47 Cedar St., New York. POP SAFETY VALVES 


A SUPERIOR MUFFLED and PLAIN 


LAP JOINT + 


Steam 
Steam Boilers 


Gages. 
RADIAL TAPS. |: 


Single Bell 
Chime 

Especially Adapted for Tapping 

Stay-Bolt Holes in Long- 


























Whistles. 

All Standard Goods. 
d 

ek secure a oe 


fect equipment for 
a locomotive. 


Patent 








tances, and to Suit any Gage 
required Size. Address Tester. 
CROSBY "7% 4 
‘BOSTON, MASS. 
Milton, rg Branches : New York, Chicago and Londos. 








Re 


For Iron and Steel Speci- Hydraulic Pumps and Press on 

mens, Chain, Car Coup- Jacks, Iron Founders & Maci 

lers, Links and Pins ; also se Bros, Testing Machine DY 
Brake Beams, Car Springs, Store, 19 N. 6th St., Phi iladelpam 
Wire Cement, Oil, etc. New York Office, 93 Liberty 
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U. S. Metallic Packing Co., 
PERFECTED PACKING stationary eNcines. oe 
IN USE ON OVER 350 RAILROADS. 


- Gollmar Locomotive Bell Ringer, and Reliable Water Gauge. 


GENERAL OFFICE: 610 Bullitt B’ld’g, Philadelphia, Pa. WORKS: 427 N. (3th St., Philadelpnia, Pa. 
Chicago: Rotunda, Grand Pacific Hotel. - St. Louis: 32 Laclede B’ld’g. San Francisco: 130 Main St. Montreal: 751 Craig St. 











DIXON’S PERFECT LUBRICATING CRAPHITE. 


The most Marvelous Lubricant Known. 
Used Dry, or Mixed with Water, Oil or Crease. 


NOT AFFECTED BY HEAT, COLD, STEAM OR ACIDS. 


An Interesting and Instructive Pamphiet 
will be sent Free of Charge. 


JOS. DIXON CRUCIBLE CO. Jersey City, N. J. 


( ; 
lroad I , i mY 
(Nf lp ortant 0 oes nid Paster Teedihanics. DREHER S * oa peeps 


tives Sibley’s Perfection Valve Oil. x  RATLROAD CAR CPR" 


, in existence. 































2 . ore perfect lubrication yg hg and In exclusive use 
mire freedom guaranteed from cor- ; 
sion of cylind and destruct f P 
n, Ma ee joints = fury odd _—* on 50 Railroads. Used in the BEST RAILWAY SERVICE COMPOUND 
Bs in the UNITED STATES and CANADA. : 
, Bt Make exclusive specialty of the manufacture of Valve and Signal Oil 
nging for Railroad use. MANUFACTURED SOLELY BY 


‘ C References and Prices furnished upon application. THE DREHER MFG. CO., 


» mIGNAL OIL WORKS (Limited), Franklin, Pa, 
J.C. SIBLEY, President. 249 FRONT STREET, } N. Y. CITY. 


Schenectady Locomotive Works, 


SCHENECTADY, N. Y. 








et, N.Y 


Locomotives of Standard Design for all Classes of Service, or from Designs furnished by Railroad Companies 


COMPOUND LOCOMOTIYV ES, 


DWaRD Showing an Economy of {5 to 25 Per Cent. in Fuel and Water. 
ELLIS, President. ALBERT J. PITKIN, Superintendent, 
D. ELLIS, Vice-Pres. and Treas. ANNUAL CAPACITY, 400. A. P. STRONG, rc 3 
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Bell's Improved Steam Hammer,| ag L. GOES’ 


j - 4 Different Sizes. 
D 2 0 Pp ® _ Genuine Improved Knife-Handle 


Diam. Stroke} (a Patent 


HAMMERS, |#5000 Jem Zc.) SE 
_SIMPLE, in Buffalo Je 4 i ib ! Scr CW 


DURABLE, in, 27 %n, = 
EFFICIENT. Alone. BS a e. aie! Wrenches 








The HAMMER is 
made of FORGED MANUFACTURED BY 
WROUGHT IRON. 


The UPRIGHTS COES WRENCH CO., Worcester, Mass, 


are made of Wrought os igo at ESTABLISHED 1839. 
Steel. y " oe . Tlustrated Catalogue i: am Patented July 6, 1880,and July 8, 1884. 
An Automatic Trip [ 2 and — sent on IN ities sahil Wie cas me 
j ; pplica 10nai view ustra our ew 
Atjnatment is: “pre- Knife Handle, aes malleable 


vided on all the drops 4 : f @) iron frame and shank of bar keyed 
as well as the lever. ‘ i) into position. 


One may be substi- = wa : = an ’ 
tuted for the other, 2G] << nr an ee Nut, 


Merrill Brothers, a ft. = : | The Best Made and Strongest 
KentAve.&So.|IthSt. Se I aa ae 
Seow) BELL'S ENCINE WORKS, | d, C. MeCarty & Co. Asts 


BUFFALO, N. ¥. JohnH. Graham &Co. 
ESTABLISHED 1845,_—-@ NEW YORK. 


TELARLAALLL 


S\\\\\\AMMM\| 














SOME SPECIAL FEATURES 


OF THE 


ENGINEE 


RAILROAD *JOQURNAL. 
FORG THE PAST SIX MONTHS. 


DECEMBER, Progress in the Construction of the Great Siber 
Railroad; The United States Triple-screw Cruisers “*Columbi 
and ‘* Minneapolis’; Water-tube Boilers and their Application 
War Vessels ; Bagueley's Valve Gear: The Inclined Planes on 
Morris Canal; The Locomotives of the New York, Lake Erie a 
Western Railroad. 


JANUARY, The Shops‘of the Flint and Pére Marquette Railto 

| Superintendent’s Engine on the ee Valley Railroad; 

| American Locomotives Built in England ; The Application of Wat 
Tube Boilers to War Vessels ; An Experimental Brady of the Effe 
of the Counterbalance in Locomotive Driving Wheels ; The Me 
of Determining Chloride in Ammonium Chloride. 


FEBRUARY, Water-Tube Boilers and their application to War 
sels ; Fuel Consumption by Locomotives ; Early Days of thel 
Manufacture; The History of the Four-Wheeled Bogie Locomo 

Bork’s Brick-Lined Locomotive Firebox. 


MARCH, The United States Armored Cruiser ‘* Maine;” The J 
Valve Gear ; Possible Sources of Locomotive Fuel Economy; 
Mast Traveler for Erecting Heavy Work. 

APRIL, Some Facts Relating to Certain Types of Water-Tube Boile 

Wrecking Crane, Philadelphia & Reading R. R.; The Cru 

‘Cincinnati; Tests of the Pneumatic Guns; Rapid Transit 

Large Cities ; The Electric Motor in a Boiler Shop ; The Deterio 

tion of Locomotive and. Marine Boilers Due to Expansion and 

Means of Lessening the same ; The Narrow Guage Delusion. 


MAY, Method of Determining the Flashing and Burning Points 
‘2 9 5) Combustible Liquids ; Electric Motors at the Southwark Found 
Tden St I diana? _ & Machine Co.’s Shops; Sand Shed at Hornellsville, New Yor 
-, in oo Erie - ag gs Bema ab | = Gas zogines — 

Cc : oilers in the Britis avy; Cylinder for Class mo 
ATALOGUE FREY: Pennsylvania Railroad. . 











BACK NUMBERS MAY BE PROCURED AT 25 CENTS EAC A 


Address M. N. FORNEY, RS 
47 Cedar Street, New York s 
he 





Any subscribers who may wish to have their vol- 
umes for 1894 bound can do so by sending their files to 
the office, No. 47 Cedar Street, New York, by mail . Chica 
Vm Ma express, prepaid, and remitting the sum of $1.25. The 
dq A bij = . bound volume will be returned to them, at their expense 
~~ Vf without delay. 
a) Hoists, 





Lowers and 
Holds the Load. 


pr 








* 
aa 


IXIX, No. 6.) : AND RAILROAD JOURNAL. xiii 


— 











T Roof Trusses and Girder Work. 
IPPETT & WOOD, 
ik TURNTABLES, STEAM BOILERS, 
PHILLIPSBURG, N. J. STAND PIPES. 
GENERAL CONTRACTORS IN IRON AND STEEL PLATE WORK. 





J]. P. KENNEDY, Vice-President and Gen’l Manager. 
C, E. FOWLER, Chief Engineer. 


L. E. COCHRAN, President. 
B. F. BOYD, Sec’y and Treas. 


‘THE YOUNCSTOWN BRIDCE CO., 


YOUNGSTOWN, OHIO. 
RAILROAD -wORK A SPECIALTY. 


THE CONTRACTORS’ PLANT MFG. CO. 











MANUFACTURERS OF 
Steam, Horse and Hand Power 


Hoisting [achines, 


DERRICK IRONS AND 
CONTRACTORS’ SUPPLIES. 


Buffalo, N. Y. 


HOISTING MACHINERY 


For Mining, Quarrying, Coal. Handling, Pile 
Driving, Bridge Building, Log Hauling, Cable 
Ways, and for General Contractors’ Use. Im- 
proved Electric Hoists, Single and Double, Pat- 


sd Electric, Hoists, ind Double, Pat- Contractors’ Plant, Stone Hoisting and 
n r ’ ompound, yeare wi ’ ee . 

Brakes, and Reversible, for General Hoisting and Pile Driving Engines, 

sender tage | isis CRABS DERRICK IRONS 


Send for Illustrated Catalogue giving full 
description, etc. i | Z A Specialty 
sg The Record and Price of this Hoisting 
Engine need only to be investigated to 
commend it to every user. 
196 E. FRONT STREET, 
CINCINNATI, O. 


Correspondence solicited. 





H. J. McKEOWN 


MANUFACTURER OF 


Correspondence Solicited. 


W.A. CROOK & BROS. CO., 


117-123 POINIER ST., 
— NEWARK, N. J. 
ne \ ALESROOMS: 143 Liberty Street, N. Y. 


luery and Corundum Wheels | HOISTINGENGINES OISTING,, mina, ride 


driving, coal hoisting and quarry 
FOR ALL PURPOSES. FD BY A engines of any power, sugar cane 


MA N U THE - ‘, 2 transferring engines, transferring 


JOHN F.BYERS machina toe depoting cane ro 








car to carrier, with my improved 
patent friction drums, with or 
without boilers, Any 
amount of reference 
given. Established in 
1870. Send for Cata- 

Wed logue. 


J.S. MUNDY, 


We make four different processes. Guaranteed tc 
PY satisfaction. Write for catalogue. 


The Springfield Manufacturing Co. 
BRIDGEPORT, CONN. 


thicago Branch : 125 SO. CLINTON ST., Chicago, II. 


** 





1744 Market St., Philadelphia, Pa. NEWARK, 
22 Light St., Baltimore, Md. N. J 
117 Water St., Pittsburg, Pa. goat 
249 South Jefferson St., Chicago, Ill. 
75 North Second St., St. Louis, Mo. 
39 Magazine St., New Orleans, La. 
34 Fremont St., San Francisco, Cal. 
Front St., Portland, Ore. 
ourth & Wakouta Sts., St. Paul, Minn. 
218 Congress St., Boston, Mass. 








STEAM SHOVELS 


SEND FOR CATALOGUE. 


THE VULCAN IRON WORKS CO., 
TOLF DO. OHIO. U; S, A 
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Tuos. F, Rowxanp, Prest. Warren E, Hitt and Cuas. H. Corsett, Vice-Prests. Tuos. F. Rowzanp, h, 


TEES 


West and Calyer Streets, BROOKLYN, N. Y., ; 
Sore MANUFACTURERS IN THE UNITED STATES OF 


CORRUGATED FURNACES 4nb ‘tarine 20 


ALSO MORRISON FURNACES. 
Ge Take Ferry from East 10th or East 23d Streets, N. ¥., to Greenpoint, = 


ER TUBE BOILER 


SELLING AGENTS:____ 
8 Oliver St., Boston, Mass. DELANEY’S 


Monadnock Block, Chicago, Ill. Metallic Gaskets & Fla Y 


Perin Building, Cincinnati, Ohio. iF 
MAKE EVERLASTING JOINTS, | 


Security Building, St. Louis, Mo. 
DELANEY’S 


) ABENDROTH&ROOTMEG. CO., a 


: For Steam, Water, and Ammonia, are best and¢ 
28 Cliff Street, H. J. DELANEY & CO, 
NEW YORE. Third & Fowler Sts.. MILWAUKEE, Wii 


ASBESTOS SAVES 10 TO INSULATINe. 











ROPE AND WICK PACKINGS,| (ea 


Felts, Mill Boards, and Fibres, Pip Ses cae RN 
Sectional Pipe and Boiler Coverings, NCREA SEO CER ean 


ASBESTOS ROOFINGS. MINERAL WOOL, — 


ALLKINDS OF BUILDING AND ROOFING PAPERS. 4 
H.F.WATSON COMPANY, Erie, Pa. ee yer sot 
CHICAGO. NEW YORK. . NASHVILLE, TENN. aS 


revise>D  |MANVILLE COVERING COM 
POCKET GEOLOGIST] ‘Xsieetwe"Gement, Sincep Woal” Sonal 


MINERALOGIST, 








AND 


2 H J 
aL Sectional Coverings 











OR A ee en FOR, 
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“ 

Sixteen Practical Chapters, =). 4 HIGH AND LOW PRESSURE! 

By FREDERICK H. SMITH, Engineer and Geologist. i 4 HOT WATER SERVICE. 

212 pages. Cloth bound. Pocket and Flap. oe 
Price, $1.00. ; e gz SELLING AGENTS; 

; oe a i New York—J. C. Jenkins, 88 John St. leans—Kracke &Shackleford,146Gm 

Sent by mail, on receipt of price, by Philadelphia—M. T. Halos, _ Muteal Life Bidg. Be Peck Robianea &Cary Co., en Wace 


M. N. u x St. eS Baltimore—T. K. Carey & Bros. Co. San Francisco—C. Solomon, Jr., 10 Califor 
N. FORNEY, 47 Cedar St., N. Y Buffalo—S. E. Cole, 54 Court St. Chicago—W. D. Allen & Co 131 Lakes 


Dunkirk Engineering Company. COLOR BLINDNES: 


i H ° e standard apparatus for Pe 
Planers for Boiler Works, Ship Yards and Bridge Works, tection oar a 
ss This color test is now in use on all thep 
; HH TUBARUARALAL eLtanes : cipal lines. Descriptive pamphlet, 
|| BUNS ES. Ear UT structions, as adapted by the P.R.R. 


' iy aly Gs. Pe MOR oe ™ 
LU lI eet VLA! Ninanuitiee sf .28 ih PPR VUATH AGRO Leer PE hy | | QUEEN & CO., and Opt 


1010 CHESTNUT ST., PHILA., PA 


























’ A 'TREATISE ON STEAM BOUL 


By ROBERT WILSON. 
4x7 in. 328 pages. Price, #2 
This book is by a practical man, an vas ° 
that any one can understand it easily. It is 
no mathematics, and few engravings: 4 


Geared Locomotives a Specialty. excellent treatise on a subject, in the ett 


which practical experience is of more vl" 


DUNKIRK NEW YORE. Ta Semis Cots 

















THE CLEVELAND 
SHIP-BUILDING COMPANY 


Marine and Stationary Engines and Boilers. 
BLOWING ENGINES AND STEAM HAMMERS, 


—Mill Gearing and Castings.— 


Office on Viaduct, Cleveland, Ohio. 
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AIR PUMP, 
. 

0,, 

E, TAL 


New York. 


THE GEO. F. BLAKE MFG. CO., 


STEAM PUMPS 
FOR MARINE SERVICE. 


Single and Duplex, Vertical and Horizontal. 
95 and 97 LIBERTY STREET, 


CENTRIFUGAL 
~*~ PUMPS——__em, 


An Essay on their Construction and Operation, 
and Some Account of the Origin and De- 
velopment in this and other Countries. 


NEW YORK. By JOHN RICHARDS. 





SeVAVIDSON - STEAM - PUMPS 


VERTICAL or HORIZONTAL. 


AIR and CIRCULATING PUMPS. 











CONDENSERS. 
M. T. DAVIDSON, 


43-53 KEAP ST., BROOKLYN, N.Y. 
50 OLIVER ST., BOSTON. 


7 


Twenty-Three Illustrations. 
in Cloth Binding, postpaid, $1.00. 


* 


HIS BOOK consists of a series of practical notes, in 
which the author, who has had an extended.experience 

in designing and constructing this class of machinery, gives 
the results of his observations and reflection. The principles 
and constructive features which must be conformed to in the 
design and construction of centrifugal pumps, in order to 
attain the greatest efficiency, are fully indicated. ‘This is 
done in a series of concise and plain explanations which any 
practical man will recognize as a record of actual experience, 
and not the result of mere theoretical speculation. The book 
will be of great value to all who are engaged either in the 
construction, or who have, or expect to have, occasion to use 


ALSO 


133 LIBERTY ST.,N.Y. 
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—_* INDIA IAPOLI 

: SINGLE & DUPLEX Pumps, 

en) HORIZONTAL AND VERTICAL PUMPS. 
Best Design & Workmanship. 

FricesRepuceoD Send for CATALOGUE. 


Mp eanBio 


Nosed, Wis 
=) aka 


bre 


oy <a 


\\ 


such pumping machinery. 
CONTENTS: 
Section I.—Construction and Operation. 


Section I1.—History of Centrifugal Pumps. 
Section Ill.—A ppendix. 
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Sent by mail on receipt of price, which is $1.00. 
a 
M. N. FORNEY, 
47 Cedar St., New York. 
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NOW READY. 


ites In Flying Machines. 


a ge 
OCTAVE CHANUTE, C.E., 


EX-PRES. AM, SOC. CIVIL ENGINEERS. 


tory of the efforts that have been made to solve the problem 
al light, from the Jirst recorded experiments to the present 
"ihublished from the AMERICAN ENGINEER. An appendix will 
an illustrated account of Herr Lilienthal’s latest experi- 


Bound in Cloth, $2.50 Each. 


tess all orders to 


M. N. FORNEY, Publisher, 
Cedar Street, New York. 


COMBINE SAFETY WATER TUBE BOILER 


Designed on Scientific and Mechanical Lines. 
NO CAST IRON—NO STAYED SURFACES—NO DISTORTED TUBES 
No large and dangerous diameters in drums. : 
Inner and outer surfaces of tubes easy of access for cleaning. 
Working pressures up to 200 pounds per square inch. _ 
Friction in circulation and flow of steam reduced to minimum. 
Dry Steam Guaranteed. 


ECONOMICAL IN FUEL—ECONOMICAL IN PRICE— ECONOMICAL IN SPACE 
Built in units of 50 H. P. up to 600 H. P.—Standard Sizes in Stock. 


L. M. MOYES, crate stanacer matcock « witcox 60.) 


PATENTEE AND MANUFACTURER, 


Nos. 411-413 Watnut STREET, PHILADELPHIA, PA. 
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CROWN = SMELTING « COMPANY 


CHESTER, PA. 
BRONZE, BRASS AND COMPOSITION METAL CASTINGS. 
Inventors and Sole Manufacturers of CROWN BRON ZE-—a0 improved Phosphorized Metal. : 
Manufacturers of PHOSPHOR-BRONZE to Pennsylvania Rallroad Specifications, in either Ingot Metal, Locomotive or Car Bearings. 


AIK COMPRESSORS. 


For Driving Coal Cutters, Drills and Pumps. For Supply- | For Operating Hoists, Rivetting Machines, and Eng 
ing Pneumatic Locomotives. For Setting Railroad For Charging Torpedoes and Recoil Chambers 
Switches and Signals. Heavy Ordnance. 

For Blowing Furnaces and Converters. 


GAS COMPRESSORS. 


For Forcing Natural Cas Long Distances. For Liquefying Carbonic Acid... 


"Special Features for Use at High Altitudes and in the Mountains, SINGLE OR COMPOUND, 
SIMPLE OR DUPLEX. 


CORLISS VALVE MOVEMENTS. SURFACE COOLING MACHINES FOR EVERY POSSIBLE USE AND PRACTICANM 
PRESSURE. ALL THE LATEST IMPROVEMENTS OF THE MOST ADVANCED PRACTICE. 


THE NORWALK IRON WORKS CO 


SEND FOR CIRCULARS. South Norwalk, Co 


JUST ISSUED |FITCHBURG RAILROAD 
" Uses of Compressed Kir, Superb iene Eacellent Train Service, Fast Ti 


Courteous Employes make the 
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Addison C. Rand. HOOSAC TUNNEL ROUTE 

THE FAVORITE LINE f B Troy, Albany, S 
Clayton 134 PAGES, 94 ILLUSTRATIONS, George, Adirondack and Catskill Seeabeine, Bmmge IE we 
principally from original pho- Niagara Falls, Hamilton, Toronto, Cleveland, Detroit, Cincinnati, Chia 


Ai 6 0 r S tographs and drawings, St. Louis, and all Points West, Southwest, and Northwest. 
If ompress This handy volume is the only FAST EXPRESS TRAINS 
FOR ALL PURPOSES AND PRESSURES. | comprehensive work upon the uses | with elegant PALACL PARLOR and SLEEPING CARS to andi 


Catalogue FREE on Application. of compressed air. It is accurate, | BOSTON AND CHICAGO—and— BOSTON AND ST. LO 
Clayton Air Compressor Works, ret ned ~~ ert sree Via NIAGARA FALLS, without change. 

26 CORTLANDT ST., NEW YORK. =} Pt!nted upon heavy plate paper. ELEGANT PALACE PARLOR AND SLEEPING CARS » aif 

an without change. 

Price, $1, postage paid. For Time-Tables, Parlor and Sleeping Car sisiiniedations, or furthe 

formation, apply to any Agent of the Fitchburg Railroad and at 
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WATSON & STILLMA. 


204, 206, 208, 210 East 43d Street, New: York. 
HEADQUARTERS FOR ALL KINDS 



























Hydraulic Tools for Railroads. ‘My 





IMPROVED HYDRAULIC JACKS, 


e4{ FROM 4 TO 200 TONS. be 






Presses, Pumps, Accumulators, 
Send for Catalogue K. ——— Valves, Gauges, Fittings, etc. 


CGomMPounndD TLocomovrTrivess, 
By PROF. A. T. Wwoops 


Of the Washington University, St. Louis. 
No Master Mechanic of Progressive Tendencies can Afford to be Without It. 


The author describes the various forms of Compound Locomotives which have been actually used, and P : 


SPECI AL OFFER. | 2! the information necessary to guide those who have to design this type of engine. In addition to this 3 


useful information, a great deal of data and theories respecting Compound Locomotives are given. OVER a 
$ rn egg aig few copies we have letof | JENGRAVINGS are used in illustrating the book, and the essential details of Compound Locomotives # 














the First Edition, or the above will 
S's be sent asa premium for twonew sub- | Clearly shown. 
scribers, 














Address M. N. FORNEY, 47 Cedar Street, New Y°@. 
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( — THE— oL= & Son, 

, go gERS. RS: 5 CO 
JABETHLEHEM:| geet 
a BALTIMORE, MD. —>+ 

f IRON COMPANY; JUFACTURERS AND DESIGNERS OF ALL KINDS OF 

SOUTH BETHLEHEM, PENNA. HE AVY NY ACH INERY, 

iSsSTHEL+ RAILS, Quine TRsT CLASS NORKMAYSHIPAND MATERIALS 
oom = a - eo (0 cH 1G» {? Ay . 

) BILLETS AND MUCK BAR, Coho teh aot yt te “alee ange 
aq STEEL FORCINGS. fi acti xe MOLDED 5 GEARING, 

(HOLLOW SHAFTING, CRANKS, ROLLS, ACHINERY £ | WHITE ae AFERTILIZER WORKS, 

) GUNS AND ARMOR, GRAIN ELEVATORSa@FLOUR MILLS, BRAS S, COPPER 
Oo { Rough, Machined or Finished, Fluid Compressed, Hydraulle Forged. POOLE-LEFFEL He TP WATER WHEELS 

) NEW YORK OFFICE, - - 8% BROADWAY. Inn, OREDGING MACHINES. 4H 
Philadelphia Office: 421 Chestnut Street. Nog CIRCULARS, py ICATION-gey 
DAL FISHER & PORTER, 1025 Monadnock Block, Chicago, Western Sales Agents. STINGS 30,000 LBS. ensite® 
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Bement, Miles & Co., 


PHILADELPHIA, PA., 






MANUFACTURERS OF 


letal-Working Machine Tools 


a — FOR — 
| dilroad Shops, Steam Forges, 
fai § Locomotive and Ship Yards, 
| Car Builders, Boiler Shops, 
Machine Shops, Bridge Works, 
Ss, Rolling Mills, . Etc., Ete. 


Steam Hammers, 


oom Steam and Hydraulic Riveting Machines. 


tives ae 


NEW YORK OFFICE: 
yore _ . BE. H, MUMFORD, 
be ‘lor Building, No. 39 Cortlandt St. _ Representative, 
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* oda TRADE nelle pe ee BEST. 


Gane © CO. CHICAGO ano NEW YORK. TOT FOUR MATEAT & Ine 
FOR TESTING 


ge— QIscn’s Testing Machines, =e e 


Hydraul sulle Pi recced 


Awarded Medal of Merit at The World’s Fair. Accumulators, Gauges 


and Pumps. 


TINIUS OLSEN & GO., 500 N. 12th St., Philadelphia, Pa, 






er 



























44) 
PITTSBURG TESTING LABORATORY, L’t’d. GAMBRIA STEEL RAILS. 
Geo. H. Clapp, Chairman, Alfred C, Hunt, Vice-Chairman&Treasurer. Heavy Rails, Light Rails and Rail Fastenings, Steel Car Axles, Sted! 
116 WATER STREET, PITTSBURG, PA. Car Channels, Street Rails. 
SPECIALTIES: Inspection of Rails and of Material for Brid d oth 
Structures, Steam Sailers, Locomotives, Cars, Po Veeco ° “Shop Work Address : CAMBRIA IRON co. Ld 
and Erection at Bridge Site. Chemical Analysis and Physical Tests of all Office, 218 S, Fourth St., Phila., Pa. Chicago Office, 
kinds. [Works, Johnstown, Pa.] Phenix Buildings, 
Agents for Tinius Olsen & Co.'s Testing Machines: Thacher’s Slide Rules. New York Office for Rails and Fastenings, 33 Wall Street. 






















IMPROVED 66 STANDARD” Coupcen. | force sTeEL KNUCKLE AND LOCKING Pk 


Only Three Parts. No Pivot Pin. 















ARG EE SE Ad ie ee a i ccovvesesrtornt100 00001111, 
STANDARD COUPLER CO., SIMPLEST in DESIGN. STRONGEST in SERVICE. 
~ DENNIS.’ ee Tees. 26 Cortlandt Street, NEW YORK. Thousands in Use. M. C. B. Type. 















PHILADELPHIA, PA. 
MANUFACTURERS OF 


MACHINE TOOLS 


FOR WORKING IRON AND STEEL, 








Traveling Cranes and Swing Cranes, 
TURNTABLES, 


for Locomotives, Cars, Etc., 
SHAFTING, Etc., 
for Transmission of Power, 
Testing Machines, Steam BUEECTS, Ftc., Etc. 
INJECTORS, 


for all Classes of Boilers. 
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4 Air Valves or Pumps, 

No Leaking or Freezing, 
No Pipes, Rusted Chain or Cranks, 






EASTERN AGENT, 
ERNEST S. CRONISE, Room 33, 37 Broad St., New York. 


Operated from Grade or Tower House, 
Guaranteed Absolutely for a Period of Years, 


A Practical Summer and Winter Gate. 


THE DAYTON RAILWAY CROSSING GATE. 


ERECTED ON VRIAG, SUBJECT TO ACCEPTANCE AND APPROVAL. 
ESTIMATES FURNISHED. 


THE CRAIG-REYNOLDS FOUNDRY CO., 
DAYTON, OHIO. 


WESTERN AGENT, 
JOHN McKINNON, 374 The Rookery Bldg, Chicago, Ill. 











aided 

) CHALLEN’S Adapted to any business or pro- 
idge fession, ruled with printed head- 
ment, CONTRACT AND. ings, and indexed through- 
Cc. out to require the least 





ORDER possible writing to enter data and refer 


pe quickly to any name and save time and 








ges, money. 5,000 used and recorded. 
RECORDS. All kinds of labor-saving records on 
Pa. hand or made to order. 


CHALLEN, Publisher, 165 Broadway, N. Y. 
NEW YORK CENTRAL “S258 Trent tine ot mers 
& HUDSON RIVER R. R. 


All through trains arrive at and depart from Grand Central Station, Fourth Ave. and 





3, Steel 


Wagner Palace Sleeping and Drawing- 
Room Cars on all Tir Trains. 








Tafees, 42d Street, New York, the very centre of the city. 
John M. Toucey, Gen‘l Manager. av The Direct Line between 
Sakae Geo. H. Daniels, Gen’! Passenger Agent. wiv NewYork ano Niagara Falls. 
MACHINERY j 


— Cuts — 
A SPECIALTY. 








The Standard 
Railroad of 
America. 


PENNSYLVANIA 


Leading Out of 
New York City. 

Connecting all the principal cities on the Atlantic Coast with those in the Missin 
Valley and on the Great Lakes. Through trains with Pullman Vestibule, Buffet, Sleepi ng 
and Dining Cars attached, between New York, Philadelphia, Washington and Baltimore an 
Chicago, St. Louis, Cineinnati and Louisville. 


S. M. PREVOST, General Manager. J. R. WOOD, General Passenger Agent. 





“LET KNOWLEDGE GROW FROM MORE TO MORE” 


KNOWLEDGE 


AN ILLUSTRATED MAGAZINE OF SCIENCE 


| SIMPLY WORDED—EXACTLY DESCRIBED 





Contains articles on the following subjects written by the ablest authorities. 


Astronomy, - Entomology, 
Natural History, Paleontology, 
Botany, Geography, 
Geology, Chemistry, 


Mineralogy, 
Hygiene, 
Electricity, 
Etc., Etc., Etc. 


In fact all matters interesting to readers having a taste for Science. 


Each number beautifully illustrated with FULL PAGE PHOTOGRAPHIC 


* 


er REPRODUCTIONS AND OTHER ILLUSTRATIONS. 
x Monthly, Sixpence. Annual Subscription, Post Free, 8s. 
= OR TWO DOLLARS 


WITHERBY & CO,, 826, High Holborn, LONDON, W. C. 


“THE GRAPHIC {OF THE SCIENTIFIC WORLD” 








Joszurs M. Wuson, 
Giwil Bugincer and Arebitedt. 


WILSON BROTHERS & COQO., 
Civil Bugineers, Architects and Consulting Engineers. 
Ouas. G. Damracs, } DREXEL BUILDING: Hunnr A. Macoms, 
Civil & Hydraulic Eng’r. § Cor, Chestnut and Fifth Streets, Aesbavess. 


PHILADELPHIA, PA. 


SOOYSMITH & CO., 
Ineorporated, 


CONTRACTING ENGINEERS, 


MILLS BUILDING, 15 BROAD 87., NEW YORK. 


Joux A. Wis0n, Huxzy W. Wus0n 
Civil Bagineer. Civil Bugincer. 








PASCHKE, VAN HORNE & KELLEY, 
CLVIL HNGIN BERS, 


Rooms 716, 717 & 718 Havemeyer Building, New York City. 
Cable ‘address: “Paskel.” A. B. C. or Anglo-American Code, 
All kinds of Surveys carefully made. Plans and Specifications fer Rail- 
aes Water Works, Water Power, Sewerage, and their superintendence 
graphical Relief Models made. Examinations and Reports upon all 
pebie Enterprises and Properties in Spanish-American Countries, 
Correspondence in English, Spanish, German and French. 


LOUIS P. EVANS, 


Engineer and Contractor, 
furnished if required. Railroad Bridges and Trestle Work. Mill 
aad Factory Buildings, etc. 


8. E. Corner 4th and Walnut Sts., Philadelphia, Pa. 


GOOD PATENTS 


PROCURED IN ALL COUNTRIES. 
GRANT INSURED. 


30 YEARS’? PRACTICE. 
Reliable, prompt service. Fair charges. Advice as to patentability. 
Pamphlet and References /ree. Write to 


CHAS. J. GOOCH, Patent Attorney, WASHINGTON, D. C. 
GEO. L. FOWLER, 











Consulting Mechanical Engineer, 


53 BROADWAY, NEW YORK. 


ALFRED A. HUNTINC, 
Consulting and Mechanical Engineer, 


Plans of Steam Plants for Mills and Street Railways a Specialty. 
618 John Hancock Building, Boston, Mass. 


WM. A. ROSENBAUM, 
ELECTRICAL EXPERT AND SOLICITOR OF PATENTS, 


Formerly Manager of, now successor to, the Patent Business heretofore 
conducted by ‘** The Electrical World.” 


Times Building, New York. 


z BRECKINRIDGE CABELL, 


17 Broadway, NEW YORK, Room 43. 


Lands, Securities and Industrial Enterprises ; Total Issues 
of Corporate, Municipal and County Bonds Taken; 
Municipal Debts Consolidated and Refunded at lower 
rates; RailroadsBuilt and Equipped; Electric Roads 
Built and Equipped; Street Railroads 
horse-power Changed to Electric Roads. 
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Unrivaled for service demanding a strong, durable and efficient 


ec LOW PRIGE. 


Built on substantial lines and equal in material, workmanship and 
all essential features, to the highest class of automatic engines. 


5 to 75 h. p. 


Catalogue on Application. 


+. a7 
26 Cortlandt Street, New York, N. Y. 37 College Street, Charlotte, N.C. The Westinghouse Machine Company 











SELLING de ose ys a Chicago, Ill. a St., San Francisco, Cal. 
tate Street, Boston, Mass. 259 Main Street, Salt Lake City, Utah. . 
OFFICES: Westinghouse Building, Pittsburg, Pa. Wonderly Building, Grand Rapids, Mich. PITTSBURG, PA., U. S.A. 


210 Drexel Building, Philadelphia, Pa. All Offices of the Westinghouse Electric and Manufacturing Company, and all Foreign Countries. 


The Adams Feed Water Heater ALMY 


23 and Purifier. 2 
awed Water Tube Boiler 


Guaranteed to be equal to any Heater made and the lowest in price. 
ADAPTED FOR STATIONARY 


THE BRITTON ROLLING MILL CO. 
OR MARINE WORK. 


CLEVELAND, O., May 4, 1892. 
ALMY WATER TUBE 1 


Dear Sirs :—I would state that the Feed Water Heater that you put 
in a short time since is entirely satisfactory. Yeu stated, under the pecu- 
BOILER CO . 
ey T 
PROVIDENCE, BR, 1. 


liar circumstance of my exhaust being so variable, that the temperature of 

water would be about 200 degrees. It is doing much better than you 
THE LEHIGH VALLEY - | BOYER’S PATENT SECTIONAL WATER TUBE BOILER. 
CREOSOTING WORKS, 


claimed, as the temperature stands from 208 to 212 degrees when engine is 
WORKS: OFFICE: 


running. The general construction of Heater is so simple that it will 
never require any repairs and will last until the shell rusts out. 

Perth Amboy, N. J. Rooms 136 and 137 Washington Building, 

No. | Broadway, New York. 

























Yours truly, J. W. BRITTON, President. 


For circulars, prices, guarantees, etc., address 


ADAMS BOILER CO., Cleveland, O. 











These rapid steaming Boilers require 
less room, occupy less space in width, 
height and length; weigh less than any 
other. 


Have short, perfect circulation, no dead 
ends, no joints in the fire, and any engit 
eer can get at all parts of it. 


The Steam Yacht ‘‘ Rex,” having 25 $4. 
ft. grate surface and 1000 sq. ft. heating 
surface, steamed 144 miles on 1000 lbs of 
coal. 








Rouiun H, Wisur, Pres. 
Warrer G. Bera, Engineer. H. Comer, Supt. 


Lumber, Piling and Ties creosoted with DEAD OIL OF COAL 
TAR. Creosoted timber furnished. Capacity, 400,000 ft. B. M. per month 
Cylinders 80 ft. long. Direct water and rail communication, 


STE A M By WI1. RIPPER. 
@ 202 pages. Price 80c. 


Address M. N. FORNEY, New York. 
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Address : 


L. BOYER’S SONS, 
90 Wall St., New York City: 





























THE MOSHER PATENT 
Boiler Makers : 
will find a valuable assistant in Safety Water-Tube ; Boiler. 


Courtney's ‘‘Boiler Maker's Assistant,” | ,AD9"7z> ty TH, US Navy, and fur, 


Revised by D. K. CLark, Boats, also in the famous steam yacht Fe?- 

seen, record 31.6 miles per hour, and steam 

Price, 80c. yacht Norwood, with record of 30.5 miles 

per ay Also in many = steam yachts 

8 on the Atlantic coast as well‘as on the Great 
Machinists Lakes and Canadian Waters. . 


The Mosher Patent Triple and Quadruple 
—— any Sora Separators, Ball 
Sn 6h : ’ rust Bearings, Propellers, etc. 
Shelley § Work Shop Appliances,’ Lighter machinery and greater power put 
1.50 in less space than that of any other make. 
$1.50. High Speed Steam Yachts a Specialty. Send 
for Circular. 


Sent postpaid on receipt of price by CHAS. D. MOSHER, 
MN. FORNEY, a7 Cedar St., N. Y. Engineer and Naval Architect, 


can get many hints from 





No. 1 Broadway, New York, 
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MANUFACTURERS OF 
Blowing Engines, Hoisting En- 
Air 








l giness Pumping Engines, 
Compressors, Special Engines 





x 


f for Electric Lighting, Street 


Railways and Rolling Mills, 








Ore Crushers, Crushing Rolls, 
) Stamp Mills, 
General Mining, 





Concentrators, 
Milling and 


Smelting Machinery. 

















and 





THE EDWARD P. ALLIS COMPANY, Milwaukee, Wis. 


REYNOLDS PATENT VERTICAL BOILERS 


BRANCH OFFICES. 


NEWYORK CITY: 
oom 1r11, Flavemeyer Duliding. 
CHICAGO: . | 


Room 509, Home Ins. Building. 
MINNEAPOLIS: 
Room 416, Corn Exchange Bldg. 
PITTSBURGH: 
o2 German Nat'l Bank Bldg. 
DENVER: 


1316 18th Street, 

SAN FRANCISCO: 
No. 3 Main Street. 
SALT LAKE CITY: 

Desert Bank Building. 
KANSAS CITY: 
Armour Building. 








CINCINNATI, OHIO. 
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HE LANE &BODLEY Co., 
. ENGINES, 


=) SIMPLE AND COMPOUND. 


*"Shafting, Hangers, 
Pulleys, etc. 


COMPLETE POWER PLANTS. 


WATER TUBE BOILERS. 


Very interesting articles on this subject from both 
Foreign and American authorities, in the 


numbers from January of the 


AMERICAN ENGINEER, 


Single Copies, 25c. 





Vearly Subscription, $3.00. Foreign Postage, 50c. extra. 





TRANSPORT. 


A WEEKLY REVIEW OF 
Docks and Harbors, Canals and Railways, 
Shipping and Shipbuilding. 





CT. 





= EVERY FRIDAY, PRICE 6d. 
ifices: 35 PARLIAMENT ST., LONDON, S. W. 
erms for subscription (payable in advance), including postage. 
E UNITED KINGDOM. ABROAD. 
TWELVE MONTHS. ..ccccccess Pe ceeseckicedeae £3 §- 0 
Six ty athensbiters SO Perea 0 16 o < 
THREE OL tayst GD J. © ceccccecosecce °o 8 o 
R. J. Transport is the on/y Journal published in the interests of Har- 
— br, Dock, River and. Pier Authorities. It deals in a thorough and 


ahaustive manner with all questions in any way affecting traffic by land 
aad water ; it reviews the Policy of Harbor, Dock, River, Canal, Ship- 
R. jog and Railway authorities; and also reeords meetings, financial 
otiations, contracts, tenders, legal intelligence, trade and general 
fommercial news affecting these industries. 
i Transport contains the latest and most authentic information in 
ire ty way relating to the above matters, no effort being spared to make 
th ¢ publication indispensable to all those interested in the working of 
ny lich undertakings as are above indicated. 














HARRISBURG 


Foundry ana Machine 


WORKS 


HARRISBURG, PA. 





Harrisburg Ideal 
Direct-Connected 
Engine. « « « 

THE IDEAL 

For cleanliness and 

quiet running. 





Selling Agente : 
W. R. FLEMING & CO, 
> New York, Boston, Phila, 
H. E. BALDWIN, 
Cincinnati. 
WALLACE STEBBINS, 
Baltimore. 





: FRICK COMPANY, Engineers, 


Waynesboro, Franklin Co., Penn. 








S Pil sy 

"Bu me ECLIPSE 
MSE POWER, § Corliss 

Y Bastiriss, p ENGINES 





Plain Corliss Engines, Cross or Tandem Compound; 
Triple Expansion and Vertical Corliss Engines. 


Corliss Engines of any style, ppeetalty sitepeed for Electric, Railway and General Work: 
siting Mills and Factories, etc. t regulation and economy guaranteed. Also 


‘Steam Boilers and High Speed Automatic Engines 


We solicit the furnishing of Steam Plants complete, including everything. 













ICE-MAKING 


Refrigerating 
Machinery. 


Complete plants for Ice- 
making, and Refrigeration 
for Breweries, Packing- 
Houses, Cold, Storage, etc. 
Refrigerating Capacities: 2 
to 300 tons. _Ice-making 
Plants: 5 to 1,000 tons perday. 

—_—— 
SEND FOR CIRCULAR 1895. 








wero overex. ¥ Armstrong Boring Tool, 









~ One Tool will take the place of 
nearly a dozen forged tools. 








SEND FOR CIRCULARS TO 


76-78 EDGEWOOD AVE., CHICAGO, ILL. 














Price, $2.00. 528 Pages. 212 Cuts. 


Eee ten A Practical All-Around THE STEAM ENGINE. , 


By CEORCE C. V. HOLMES. . 
M. N, FORNEY, 47 Cedar St., N. Y- 

















THE AMERICAN ENGINEER 


CRANE cCo., 


MANUFACTURERS OF RAILROAD EQUIPMENT, 


Car Heater Fittings, for all systems of heating. Air Brake Couplings, Cocks and Fi ine 
Ceneral and Special Pipe Fittings for Railroad Work. 


CHICAGO. 











No. 2.—Car Sitt Dresser, 


No. 3.—AUTOMATIC Curt-orr Saw. 


PATENT WOOD-WORKING MACHINERY “ill, 
For Railway and Car Shops. é | 


COMPLETE EQUIPMENTS A SPECIALTY. 
«ob 


5 | a el 
J.A.FAY & CO. al aha 


——s io 2 
W. H. DOANE, President. SSS . 
D. L, LYON, Secretary. CINCINNATI, OHIO. ~ 


Turee-CpinD_e VERTICAL Burst 
&. Ww. BLISS CO, noon gp Gro. H. Bom 
. ° BROOKLYN, N. Y. 

CHICAGO OFFICE: 100-104 ae Wadseieaneine ST. The Cady M’f’g Co 

PRESSES, PUNCHES, on Ty | 18-20-22 Johnson St., CLEVELAND, 0. 
DROP-HAMMERS, — ‘aan : POWER PRESSES, 
SHEARS, DIES, y ee DROP HAMMERS 

FRICTION CLUTCHES § ae 7 AUTOMATIC 


AND a [nee ] WIRE FORMING MACHINERY. 


.". Send for Estimates, Specifications and Catalogues to the Manufacturers, - - 


Mo. 6 —Car Mortisre 





DIES, 
SPECIAL MACHINERY. 


}\ The Lorie & Allstatter Co. 


HAMILTON, OHIO. 


Doubie, Single, Angle-Bar, Gang, Horizontal, Twin, Boiler, Spacing, 
Gate, Multiple, Belt and Steam-Driven 








fT Se OVER 300 SIZES. 


GOULD & Ty Newark, N. J. . 
“Double, mm = The Pratt & Whitney Co 


HARTFORD, CONN., U.S. A.,; 





Tri 
a ple i hee a ae ESIGN and Manufacture Machine Tools for gen 
Qui ck to ——~ os and special service in Machine, Railway, Electra 
a Apparatus, Gun, Sewing Machine and Brass Plumbes 
St ro ke ? — ad nee ee Goods Shops. Make areat variety of styles and si 
bl — a Ae a } Taps, Dies, Reamers, Gauges, Milling Cutters. Hol 
SH APER _ P Te > WB with inserted cutters for use in lathes and planets 
. ae = turning, forming, cutting off, threading, etc. ; also 
a | , shaw’s Ratchet Drills, Combination Lathe Chul 


12", 16", 20", 24", 26", 30, eS a : Kennedy’s Patent Spiral Shear Punch ; Improved Ault 
Capable of giving from s0 to 100% aun —— tip matic Grain Scale, etc. 

- more strokes per minute over any PRBMMMRiSt a: & ; aS 

other make on the market. Ae ei = | EN Agnes 


bit Ae cea. tae SEND FOR “F” erie 
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111 Madison Street, Chicago. 


BRANCHES :| 708 Locust§Street, St. Louis. 


Drawing « Materials i 
g°M 


SURVEYING INSTRU/IENTS. 


Catalogue on Application, 





Fae ea oe | 


Sd aadhigadadaaeeds 
. WORCESTER, MASS. 


Manufacturers of Set, Cap & 
Machine Screws, Studs, etc, 





HARVEY HUBBELL, 


Machinery and Tools Mfr. 


CREWS 


Machine Screws for electrical pur- 
poses. Sample box free. Send for cir- 
cular. 


BRIDGEPORT, CONN, 


Picture Taking is Kasy 


br TTT TT added 
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IF YOU DO IT WITH A 





BRIDCEPORT, CONN. 


Manufacture High Grade Tools Celebrated 
their Time and Labor Saving Qualities. 





PIPE THREADING AND CUTTING-OFF 


MACHINES, STOCKS AND DIES 
AND OTHER TOOLS FOR 


WATER, STEAM & GAS FITTERS. 


Bolt Dies, Lathe Dogs, 
Pipe Vises, etc., etc. 


A Postaljwill bring our Catalogue. 


~NEW YORK OFFICE: 


— 


No. | MACHINE. 


139 CENTRE STREET. 


KODAK 


An illustrated manual, free with 
every instrument, tells all about 
making the exposures and how to 
for “do the rest,’’ but, of course, “we 


do the rest,” when you prefer. 


A 60 page illustrated catalogue, telling all about 
Kodaks and Kodets, free for the asking. 


EASTMAN KODAK 6€0., 


KODAKS, i 
$6.00 to $100.00. Rochester, N. Y 


BINDERS! 


To anyone remitting 50 cents, a 
flexible binder for this Journal will 








be forwarded by mail, post-paid, 





OWARD IRON WORKS, 


BUFFALO, N. Y. 


MANUFACTURERS OF 


MHLENKERS’ AUTOSIATIC 
BOLT CUTTERS. 





THE ACME FMUACHINERY CO. 


CLEVELAND, OHIO, 
Manufacturers of 


ACME BOLT & RIVET HEADERS 


Acme Single & Double Auto- 
matic Bolt Cutters. 
Cutting from ¥ in. to 6 in. diam. 

» Also, Separate Heaps and Diss. 


Pat. Dec, 5,’82 
Pat. Dec. 4.'83 
Pat. Ang.as.'85 





Barnes’ Upright Drills. BIG FOUR ROUTE. 


20 to 42 inch swing. 


Lever and worm feed, back Geared, self feed 
and automatic stop; with or without 
sliding head. 
COMPLETE LINE HIGH GRADE TOOLS. 
rie 


» W. FE. & JoHN BARNES Co., 


239 Ruby Street, ROCKFORD, ILL. 


jh 
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AND WROUGHT IRON CASTINGS. ¢ 


Cleveland, Cincinnati, Chicago & St. Louis Railway 
Western and Southern Points 
Through Sleeping Cars from 
New York to Cincinnati, Indianapolis and St. Louis 


VIA 
New York Central to Buffalo, L.S.& M. S. Ry. to 
« Cleveland, Big Four Route to Destination. 


ELEGANT CONNECTIONS 


With all Trunk Lines in New York State. 
Ask for Tickets via BIG FOUR ROUTE, 


EB. 0. MicCORMICK, D. B. MARTIN, 
Passenger Traffic [anager. Gen’! Pass. & Tkt. Agt 


BIG FOUR ROUTE, CINCINNATI, O. 
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THE JANNEY CAR COUPLERS, 


FOR PASSENGER CARS, : —- SMe 
FOR FREIGHT CARS, 

FOR LOCOMOTIVE TENDERS, 

FOR PILOTS. 





















THE BUHOUP-MILLER COUPLERS 


FOR PRIVATE CARS, 
FOR VESTIBULED CARS. 


THE ORIGINAL M. C. B. STANDARD COUPLERS, f 


THE OLDEST, SIMPLEST, BEST AND STRONGEST. 
A GUARANTEE WHICH GUARANTEES. 








For Illustrated Charts, Blueprints, or Prices, apply to 


THE SOLE MANUFACTURERS, 


THE M°CONWAY & TORLEY C0. 


PITTSBURGH, PA. 
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Solid through trains between Cincinnati, Toledo 
: and Detroit. 
Vestibuled trains between Cincinnati, Indianapolis 


_ and Chicago: 
Through car lines from Cincinnati via Indianapolis to 
St. Louis ; also from Cincinnati via Indianapolis 
to Decatur, Springfield, Ills., and Keokuk. 
THE FINEST EQUIPMENT THAT RUNS. 
Wm, M, Greene, D. @. Edwards, 
General Manager. General Pass. Agt. 


CINCINNATI, OHIO. 













MANUFACTURERS OF 


a a 








St. Louis Office, Union Trust Building. 


OFFICES: G WORKS: 
” amos! YORK. : yULD — a FFALO N. Y. 
941 The ee COUPLER Malleable gh “% 
319 Commercial Bidg., Cast Steel, > 
ST. LOUIS. O. ANDERSON, IND. 


GOULD FREIGHT CAR BUFFER 


LATROBE STEEL WORKS, 


FOR LOCOMOTIVE AND GAR WHEELS. 
Works and Main Office, LATROBE, Pa. Branch Office, BULLIT BUILDING, Philadelphia. 


Chicago Office, Western Union Building. New York Office, Home Insurance Building. 
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Graphite Paint 
For BRIDGES, ROOFS, STRUCTURAL IROM, and all Exposed Motal or Wood Sgrfaces. 
Warranted not affected by heat, cold, salt brine, acid fumes, smoke or chemicals. 


Detroit Graphite Mfg. Co., "inea’™ 
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H. L. C. STEVENS, “= 
STEVENS & MORRIS, 


Photo-engravers for all Purposes, 
HALF-TONE A SPECIALTY. 


Engravers for the American Engineer and Railraod Journal & LY’ ree as 
20 COLLEGE PLACE, io Clee Placer Park CQ 
NEW YORK. SW 




























ALLEN PAPER CAR WHEEL C0., 


Works: Hudson, N.Y. NEW YORK Office, 3! and 33 Broadway. Works: Pullman, fi 
H. ANTES, President. 


TEEL-TIRED 
aR CAR. LOCOMOTIVE AND TENDER TRUGES 









General Office, CHICAGO, ILL. 
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WHEELS. 





By WILLIAM VOSS. 


"RAILWAY CAR CONSTRUCTION, 


The ONLY WORK of the kind published. 
llustrated with upwards of 500 Working Drawings, showing complete cars and details, Price, $3.00. Sent on receipt of price, 
























































PASS BN GBB CA FSS ehh sage mare description of SAR wort 
HARLAN & HOLLINGSWORTH CO., WILMINGTON, DEL. bs 


. ST. CHARLES CAR CO., 


ST. CHARLES, MO. 
W. H. GLASGOW, President. 


H. B. DENKER, Vice-Pres. and Gen’! Manager. RALPH AYMOND, Sec’y and Treas, 
MANUFACTURERS OF 
Box Cars, Stock Cars, Refrigerator, Excursion 
Ore Cars, Coal Cars, and Caboose Cars, 
Flat Cars, Logging Cars, Hand, Push and Mining Cars, 
Warehouse Trucks, | Castings and Forgings, 


WASON MANUFACTURING COMPANY, 


SPRINGFIELD, MASS. 


ESTABLISHED 1845. suites oF NEW SHOPS CONSTRUCTED IN (872. 


Passenger, Parlor, Dining and Excursion Coaches, Baggage and Mail Cars; Refrigerator, Stock anij” 
Freight Cars of every description. Crank or Lever Hand Cars and Push Cars. 
P.O. Address: BRIG HTWOOD, MASS. Cable Address: WASON SPRINGFIELD. 


GEO. C. FISK, Prest. H. S. HYDE, Treas. H. PEARSON, Supt. 


THE — AILROAD FREIGHT CAR3. 
YOUNGSTOWN A A A L. E. COCHRAN, wag 


CAR MAN’F’G CO,, Youngstown, Ohio. Foxy, secyant ren. | 
THE ALLISON MFG. CO., PHILADELPHIA, PA. 


MANUFACTURERS OF 


FREIGHT CARS OF EVERY DESCRIPTION. 


Aso, SOLE MANUFACTURERS OF 


O’CONNOR’S PATENT DUMP CAR, 


THE MOST SERVICEABLE CAR INTHE MARKET FOR RAILROADS, 
CONTRACTORS and OPERATORS OF STEAM SHOVELS. 












































lllustrated Circular of this Dump Car sent on application. 
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MAXON PAT. JACKS, 


LEVER and SCREW 





BUFFALO OILER & PACKER COMPANY, 


MANUFACTURERS OF 


WRIGHT'S PATENT OILER & PACKER (or Dust Guard), 


No. 9 Niagara Street, Buffalo, N. Y. 


Why is it economy to 
use Wright's Oiler and 








Unequaled for all varieties of 














Brn a — Jet.—They sve all the cotton R A | LL R o* D’ U S E : 
SE 78 hey sate arenip hee DROP TRACK JACK 








——=— = 3d,.—They save sixty-five beats anything in its line. 


per cent on brasses 
and journals. 
1 ath.—They absolutely pre- 
J vent hot boxes because 
they assure perfect lu- 
brication at Pati times, 


MANUFACTURED BY 
THE McSHERRY MFG. CO, 
Grand Ave., Middleton, O. 
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Second edition, by D. Kinnear Clark, containing Rules, 


The Mechanical aes $ Pocket Book, Pabst Pree 85.0 


Address M, N. FORNEY, 47 Cedar St. 
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ily Ms Cs Bs Lins Johnston Car 
Su Official Railway pany. 
List for 1892,  —— ery 


THE COUP AUTOMATIC CAR COUPLER. 


OTICE is hereby given to all persons, firms or corporations now engaged in making, selling or using an automatic car coupler of any 

N standard or type having a flexible head with a lateral or vertical movement are infringing upon the patents granted to John Coup and 

now controlled by me, and such infringements will be resisted to the full extent of the law. And by this notice I do not intend to waive or 
bridge any or all rights granted and covered by said patents. 


CHARLES D. GIBBONS, Sole Lessee, 202 Society for Savings, CLEVELAND, O. 































SOUTH BROOKLYN 


RUST PROOF IRON 
STEEL WORKS. 


GESNER PROCESS. 


Latest, most perfect, and cheapest, converting body of 
surfaces treated into a Double Carbide of Iron and Hy- 
drogen. Does not scale. Does not alter dimensions, 
Architectural Iron, Art Hardware, etc., treated. For 
prices, also for shop rights for iron and steel, apply to 


G. W. GESNER, 15 State St., New York. 


Mechanical Drawing 


Mechanics , Electricity ; Architecture; Architectural Drawing and Design 

: Masonry ; Carpentry and Joinery; Ornamental and Structural Iron 
ork: Steam Engineering (Stationary, Locomotive or Marine); Railroad 
ngineering; Bridge Engineering ; Municipal Engineering : Plumbing and 
Heating; Mining ; Prospecting, and the English Branches. 
The courses commence with addition in Arithmetic, so that toenrollitis ZZ 
aly necessary to know how to read and write. A Scholarship entitles the holder 
ptuition, until he is qualified to receive the Diploma, no matter how long it 
ay take nor how often it may be necessary to review. Students can interrupt 
cir studies and change their 1esidences. Scholarships are not forfeited upon 
hilure to pay installments promptly. Each student is aclass by himself, and 
lus the advantage of individual direction by a congates instructor. Students 
ake rapid progress in learning to Draw and Letter. ecially prepared In- 
872. iruction and Question Papers, Condensed, Simplified. The Steam Engineering 
murse is intended to qualify engineers to secure Licenses. All representations 
r and y be relied upon. 

Send for Free Circular, stating the subject you wish to study. to 











he International Correspondence Schools, Scranton, Pa. 


ELD, 


et FROM | TO 40,000 POUNDS WEIGHT 
Sf STEEL, — ~o: cnn gesra, crest g,Pesranen ste. 
GEARING OF ALL KINDS, CRANK SHAFTS, KNUCKLES FOR CAR COUPLERS 


Yy A | Cross-Heads, Rockers, Piston Heads, etc., for Locomotives. ‘STEEL CASTINGS OF EVERY DESCRIPTION, 
Man | OO rales. STEEL CASTINGS CO., 


incon , Pa. Office: 407 Library St., Philadelphia, Pa. 
les 








Schoen Manufacturing to. } THE NEW 


SR opens CAR BUILDER’S DICTIONARY 
back Baleares Trees Chawene aaizoxe PRENGRD STEEL, R 


articles in 


N. 
Is Now Ready for Delivery. 
5683 ENGRAVINGS. @ The handsomest and costliest 
A LIBERAL EDUCATION FOR EVERY RAILROAD OFFICER. 


Every Car Builder must have it. PRICE, 
Necessary for Inspectors at Interchange Points. a $5.00. 


We Can Fill Your Order. 


{DS, 








catechins oeremaiaae ee American Engineer and Railroad Journal, 


General Office : BETZ B’LD" G, PHILADELPHIA, Send for Catalogue and 
j Western Office : MONADNOCK B’LD' G, Cuicaco. ® Doser iption Pbradaen. 47 CEDAR STREET, NEW YORK. 


. BLOOMSBURG CAR CO. 


BLOOMSBURG, PA. 











MANUFACTURERS OF 


FLAT CARS, SIDE and ROTARY DUMP CARS, 


Built Especially for Contractors, with or without Steel Linings. 


* 
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SCARRITT i SEATS. 
FORNEY | [> A R CHAIRS |. 
: | 50° PATTERNS " 


RECLINING 
PARLOR 
SMOKING 


CAR 


SEATS 


AND 


CHAIRS 


MANUFACTURED IN ALL WOODS TO MATCH CAR FINISH AND IN ALI COLORS, COVERED IN PLUSH, LEATHER OR RATTAN. 
Our Seatsjand,,Chairs in use by ‘nearly; 200 U. S. Railways,'‘and in 10 Foreign Nations. 


OINTS OF COMFORT ELEGANCE 
THEY ARE KNOWN THE WORLD OVER 
5? SUPERIORITY SIMPLICITY ry ECONOME 
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ScaARRiTrTr FURNITURE Co., 
For information, address ST. LOUIS OFFICES: WAREHOUSES: * NEWYORK: {6 Warren St., where seats may be seen at the 
1520, 1522, 1524, 1526 N. [3th St., 412-414 N. 4th St. 612, 614, GIG N, 2d St. 314 Vine St., 805 N, 2d St. store of the Peerless Rubber Co. (Ground Floor).&:. 


St. Louis. Mo., VU. S. A. 


SANFORD MILIS—— | “RESTAURO” 5 
—— CAR PLUSHES ee a 


the seats. Send for sample. 
*AkKH THE BEST * 


SS | RESTAURO MANUFACTURING 60, 


x x DURABILITY OF FABRIC 39-41 Cortlandt Street, NEW YORK. 
FASTNESS OF COLOR : : 


ar PERFORATED METALS 


L. C. CHASE & CO., 























eT HE 


SEE S88 RopertAircuisonig st tlil 


SELLING AGENTS, oe: 1 Oe at pte isei| hl 
338 Broadway, New York 260 Fifth Ave., Chicago, 11 veeres totes) cat ED METAL (y 19@t 
dd We 3 i _— ee Soe TER FO cuicaco, tc, 1 AT 





129 Washington Street, Boston, Mass. 





ALL RAILROAD PURPOSES. 


The Safety Car Heating and Lighting (Co, 














Heating Systems. bhighting System. 

By hot water circulation and direct steam with regulating devices. The Celebrated Pintsch Compressed Oil Gas method. 

Reliable and Uniform Heat. In use on over 55,000 cars in Europe and America. 

Economical and Rapid Circulation. Adopted by the U. S. Lighthouse Board for lighting Buoys. a 
" The best, most economical, and only safe light for railroad 





Gibbs’ Automatic Coupler of Westinghouse type, absolutely steam- purposes. 
. tight In brilliancy and cleanliness unsurpassed. 


« OFFICE: 160 BROADWAY, NEW YORK.———e 


A. W. SOPER, President. ROBERT ANDREWS, Vice-Pres. W. R. THOMAS, Treas. C..H. HOWARD, Sec’y. R. M. DIXON, Eng. 
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Silica W HEEL 


Made with special reference to use 
under Engines and Passenger Cars 





oo® eee 





A. WHITNEY & SONS 


Established 1847 


PHILADELPHIA 











The Hot Water Baker Car Heater. 
THE FIRE-PROOF BAKER CAR HEATER, 


AND SIX OTHER STYLES. 


1,000 FIRE-PROOFS now in use. Every First-class Car has it where 
me Compactness and fort are considered. Northern Pacific has Pee 
Philadelphia and Reading has 70, Minn., St. P. and Sault Ste. Marie has 43, 
dian Pacific has 32, Illinois Central, 35, Chicago, Milwaukee & St. eg 8, 
Pennsylvania Railroad,9. Also in private cars of the Goulds, President Roberts of 
the Pennsylvania Railroad, and many other Railroad Magnates. 


WILLIAM C. BAKER, 


Successor to THe Baker Heatsr Co., 
Central Building. 143 Liberty St., New York 
Inventor and Sole Manufacturer of all Improvements. 


















The Lake Shore 











& Michigan Southern 











Railway. 
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IT LEADS seam 











i In Completeness of Equipment, 
Comfort of Transport, 
Promptness of Service, 


Fast and Elegant Trains. 
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A. J. SMITH, G. P. & T. A., 
CLEVELAND, OHIO. 
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* FIXED& AUTOMAT 
NE 
< DIE FORMED RAIL BRACES SWITCH FixTuRes.tT¢ * 


 FREDGWEIRS ( Ce Fl E Ale 


sian WED RIGIDE P Rin FROGS CROSSINGS | Track Work 
SINGLE THREE THROW SPLIT SWITCHES, _|tROGS.SWITCHE 


: = ROS » VE ¢ 
OWIT CH STANDS, STEEL: i“ sl i 5 - 
bd — 





P, H. DUDLEY’S SYSTEM OF STANDARD RAIL SECTIONS 


AND “D” BRAND OF RAILS. 
The system andaform of the rail sections were patented in the United States, England and Canada in 1890 and 1892, and, together with a = gsi. rail ic? 
the Boston & Albany R. R.., are rolled only out of a Oo. grade of ste 


Plush 
from 


NOT A BROKEN RAIL out of 75,00 


Mr. William Bliss, President B. & A. R. R. Co., Boston, “ 
Hon. Chauncey M. Depew, President N. Y. C. ‘&@ H. R. . Co., 
Central Station, N. Y. 
Mr. H. Walter Webb, 3d Vice-President N. Y. C. & H. R. R. R. Co., 
Central F aranay N. % 
Mr. J. M. Toucey, General Manager N. Y. C. & H. R. R. R. Co., 
‘y entral Station, N. Y. 
Col. Walter Katte, Chief Engineer N. Y. C. & H. R. R. R. Co., 
Central Station, N. Y. 


For Sections, Terms,’and Prices, Address, P, H, DUDLEY, C. E., No. 80 Pine Street, New York. 


Grand 
Grand 
Grand 
Grand 


el as the “ D”’ brand of rails under the 
tons of the sections in service under the heaviest tra 
many of them in temperatures of 30 degrees below zero Fahr. 


I REFER BY PERMISSION TO 
















istered trade mark ‘ 
c the past winter, 


Mr. Wilham a Coat Superintendent of Motive Power and 7 
Stock, N. Y. C. & H. R. R. R. Co., Grand Central — 
Mr. W. D. Otis, General “Roadmaster N. Y. C. & H. R. my 8 Co., ” Grand 
Central Station, N. Y. 
Dr. W. Seward Webb, President Mohawk & Malone Railway Co., 51 East 
) Forty-fourth St., New York. 
! Col. E. C. Smith, President Central Vermont R. R. Co., St. Albans, Vt. 
Col. W. E. Hoyt, Chief Engineer B., R. & P. R. R. Co., Rochester, N. Y. 
Gen’! Thos. L. James, President Lincoln Bank, New York. 





NSYLVANIA STEEL CO., STEELTON, PA. 


IEE R AI LS. ALL WEIGHTS AND PATTERNS, 
SPLICES AND FASTENINGS : : : 
| Rall Fr 


‘ogs and Crossings, Switches. 
Magneto Alarm Signals for Crossings, 














¥ a Semaphores. 
i reureh 05:1: weceuadiin | ve delle’ dx CARLISLE MFG. CO., Carlisle, Pa. 





Cars, Engines, Sees, & Switches, 










“NEW YORK FROG & SWITH C0.,-“e= 


Address all correspondence te 
TER Cc. MEEKER, Treas, and Gen’l Manager. 








Split Switches, Steel Castings, 
Frogs, Crossings, 
Automatic Switch Stands, 


Also, STUB SWITCH FIXTURES. 
OFFICE AND WORKS: 


MADISON, 15th and 16th STS., HOBOKEN, N. J, 
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THE |. L. ELLWOOD MFG. CO., [sl DeKalb, tll. 


CONTRACTORS OF RAILWAY FENCING. 
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NEAR VENER, 
ee a a eras ar, —— 


—" 
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Manufacturers of the Original and Genuine SF 


GLIDDEN STEEL BARBED FENCE WIRE. 


Estimates Promptly Furnished. Correspondence Solicited. 


Bridgeport Safety Emery Wheel Go., 


BRIDGEPORT, CONN., 
PATENTEES AND MANUFACTURERS OF 


Salety Emery WheelsuoAppliances, 


EMERY WHEEL MACHINERY Our Three Warrants. 


AND SUPPLIES. First.—To satisfy your Chief Engineer that we have ! 
most practical and scientific solution of the fence proble 


? ever Offered. 
DEANE S PATENT ADJUSTABLE Second.—tThat the cost shall not exceed that of anythi 
I-SQOUAR ES. deserving the name of Railroad Fence. 
° pracy Post lhe gg Third.—We guarantee perfect satisfaction to the adjoinig 
3 For sale by dealers in all the principal cities, Chvenlars on farmers, thus insuring peace and good will ‘all alor 


application. Samples by mail postpaid. the line.’’ 
24-inch Limited Adjustment, Nickel Trimmings, - “- + + $1.00 


Q4-inch Unlimited“ ap ++ 150 PAGE WOVEN WIRE FENCE CO., Adrian, Mich, 


Bush Cattle Guard Cp, 


KALAMAZOO, MICH., 


Makes the Best Guard on the Market, thes 
effectual Stock Turner and the Cheap- 


CABLED FIELD and HOG FENCE, 24 in. to 88 in. high; CABLED POULTRY est Guard in the World. 
FENCE, 24 in. to 68 in. high. STEEL WEB PICKET LAWN FENCE, 18 in. to SO in. : aE a 
high. STEEL WIRE FENCE BOARD and ORNAMENTAL STRIP. Steel Posts, Steel Catalogues upon application. Correspondence Solicited 
Rail, Steel Gates and Steel Tree, Flower and Tomato Guards. We manufac- é 
ture a full line of Wire Fencing, Gates and Posts, and solicit your patronage. General OMice: KALAMAZOO, MICM, 


Guict* De Kalb Fence Co.,1 High St., De Kalb, Ill. | ©™"°4°° 077 20m: 998 western watenta 
— —E. J. EAMES, Agent. — * 
58-INCH FIELD FENCE, 13 CABLES. THE BEST RAILROAD FENCE MADE: 


‘ - AMERICAN An Illustrated Monthly Publicatio 
Subseribe for the ENGINEER Devoted to Mechanical Engineering ail 


RAILROAD JOURNAL. Railroad Topics. 
































E. G@. KENLY, General Manager. EUGENE CARRINGTON, General Superintendent. 


THE MORTON SAFETY HEATING COMPARE 


Stored Heat in Earthenware Tubes. 


No danger from Fire. No injury from Scalding by Escape of Steam. Steam need only be taken from the Locomotive 
when Stationary or not Working, and a few Minutes’ pressure gives Several Hours’ Heat. 


The following Steam Railways used this — the past winter: Grand Trunk and Interéolonial, of Canada. Norfolk 


. ie daey ; Chicago, St. Paul, Minneapolis & Omaha; Richmond, Fredericksburg & Potomac; and Roanoke & Salem, of the : 
nite ates. 


Also the following Street Car Lines and Electric Roads: West End Street Railway, of Boston; Union Line, of Dover, 


ae, Baltimore Traction Co.; Roanoke Street Railway, of Roanoke, Va.; Baltimore City Passenger Railway Co., of 
imore. 


Send for our new Circular, showing Winter Tests and References. For full particulars of cost of equipping trains, address, 


MORTON SAFETY HEATING COMPANY, 2 
New York Office, Aldrich Court, 45 Broadway. Baltimore Office, 106 E. Saratoga 8 
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ful Steam Resisting 
ii satities: 
anTexD For Onk Season 
Manafsctured Exclusively by 
sy HE 


Rubber Mfg. Co. 


Varren. Street, 
YORK. 
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